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|selves of interest as they were two samples of 
|nominally the same oil purchased within two 
{months of each other, and yet they occupy the 
| extreme positions of the range. Mineral gear 
|oils, represented by G, are within the range of 
| the engine oils, but generally in the upper half. 
| A thin mineral spindle oil K, though at the lower 
end of the scale, was as good as a number of engine 
oils. The extreme-pressure lubricants are repre- 
ball apparatus, the work has been extended to cover | sented by E.P. oil D, typical of the mild kind, 
a wider range of substances and also change of the | consisting of sulphurised fatty oil in a mineral oil, 
rubbing material. The present report, after referring | and E.P. oil E, typical of the powerful kind, con- 
briefly to typical previous results, describes the | taining lead soap and sulphur. The former behaved 
behaviour of a cutting oil and its emulsion, and} in the same manner as other lubricants, but with 
related tests with water and no lubricant, using | superior qualities as regards breakdown load, time 
hard steel balls. Then results are given for bronze | to recovery from seizure ((d) in Fig. 2) and wear 
balls, and for combinations of bronze and steel | with seizure. The latter, however, was different, 
balls, using, first, ordinary lubricants of several | giving a continuous increase of wear throughout 
types and then, in the case of bronze and steel | the range of loads, and taking an extremely high 
together, the thin liquids petrol and water. Funda-|load without welding occurring; instead of a 
mentally, the purpose of the programme of work | sudden jump from a smooth impression to a rough, 
is to provide information on the nature of wear and | scored one, there was a gradual change from smooth 


THE INFLUENCE OF VARIOUS 
LUBRICANTS ON THE SEIZURE 
CHARACTERISTICS OF HARD 
STEEL AND BRONZE.* 


By D. Crayton, B.Sc. 


SIGNIFICANT differences having been found with a 
series of typical lubricants in seizure tests in the four- 


seizure, but the present results are of immediate 
interest as well as a contribution to the wider issue, 
being relevant to metal cutting, worm and worm- 


| wear to scoring, then to removal of odd crystallites 
| of metal, and finally to normal seizure wear. The 
| first changes of friction with E.P. oil E were at 


wheel behaviour, and the rubbing of metals in the} relatively low loads, but the friction changes were 





| only small ( (e) in Fig. 2), quite different from those 


presence of water, petrol, etc. 
with other lubricants; even at high loads, the 


The apparatus and the normal manner of using 


Fig.1. 
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it have been described by Boerlaget and in the| maximum coefficient of friction was quite small, 
previous papers, { §, so only a brief account is now | as shown at (f) in Fig. 2. 
necessary. A }-in. diameter hard-steel ball is| A “Soluble” Cutting Oil.—As cutting fluids 
rotated under load in the cavity between three other | have to lubricate under high-pressure conditions, 
similar balls clamped together in a cup containing | it was thought that it would be interesting to see 
the lubricant. The speed is 1,500 r.p.m., and tests| how one of them behaved in this apparatus. The 
are made at each of a series of loads. A friction- | oil chosen, said by the makers to be a predominantly 
time chart shows the friction behaviour during| mineral product, was tested both neat and in 
seizure. The wear is given by the mean diameter | 5-per cent. emulsion with water, the latter being 
of the impressions worn on the three clamped balls ;| the usual strength for use in cutting operations. 
the Hertz line on the wear diagram shows the elastic | It was interesting to find that the breakdown 
deformation. The “ breakdown load” is that at} load for the emulsion was higher than for the neat 
which seizure first occurs in the course of the one- | oil, Fig. 3, page 132 ; also, that seizure occurred with 
minute run; it is given by the line joining the two the emulsion either within half a second or not at all 
portions of the wear-load curve. |(it was therefore not possible to draw a seizing 
|time-load curve of the usual type), whereas with 
Harp-STEEL Batts. |the neat oil the times to seizure covered a wide 
The mean curves in Fig. 1 and the friction-time range. (The arrows in the right-hand diagram of 
charts in Fig. 2 represent results. with typical | Fig. 3 are to indicate that in these tests there was no 
lubricants previously tested.tt Mineral motor-car | seizure within the 60 seconds of the test ; where a 


engine oils, represented by HI and H2, range 
in quality from similarity with medicinal paraffin 
to just short of castor oil ; the two oils are them- 
* Work carried out in the Engineering Department 
of the National Physical Laboratory for the Lubrication 
Research Committee of the Department of Scientific 
and Industrial Research. 

t ENGINEERING, vol. 136, page 46 (1933). 

t Proc. I. Mech. E., General Discussion on Lubrication, 
vol. 2, pages 34 and 274 (1937). 

§ Jl. Inst. Petr., vol. 25, page 709 (1939). 


number is added, this shows the number of seconds 
to seizure, the point falling beyond the limit of the 
diagram.) The breakdown load for the neat oil 
was similar to those of a number of mineral oils 
tested, but the wear with seizure was less than 
with any of these oils. This wear corresponded more 
nearly with that of the fatty oils, as did also the 
time to recdvery, which varied between 4 sec. 
and 7 sec. The breakdown load of the emulsion 
corresponded with that of the fatty oils, but the 
wear with seizure was rather higher. The time to 
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recovery at the lower loads was little different from 
that of the neat oil, but at the highest loads the 
time increased suddenly to over the 60 sec. of the 
test; there was, however, no great increase in 
wear due to this prolonged high-friction running. 
The maximum coefficient of friction at seizure 
was fairly normal, 0-4 to 0-45 for the neat oil, and 
0-45 to nearly 0-6 for the emulsion, over the respec- 
tive ranges of seizure loads, The wear at loads 
not causing seizure was rather higher than usual 
with other lubricants, particularly in the case of the 
emulsion. In this connection it may be noted that 
Reichel,* quoting from Gottwein, illustrates an 
interesting contrast between the behaviour of 
cutting oil and emulsion in cutting operation. With 
the latter, wear occurs just behind the cutting edge 
of the tool, so that the top rake is, in effect, increased, 
and a smooth finish results. Under the same con- 
ditions, the oil leads to formation of a built-up 
edge, and a fissure running slightly inwards to the 
work, with resulting rougher finish and smaller 
diameter. The mild wear without seizure therefore 
serves a useful purpose in this case. 
expected that the water would confer greater 
cooling properties on the emulsion; on the other 
hand, there would be lower concentration of the 
lubricant, and the water would have a lower boiling 
point than the oil, with a tendency, therefore, to 


It would be 
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form bubbles of steam at the contacts. It can 
be conjectured that these factors would lead to 
some of the differences noted above. In view of 
these features it was of interest to find out the 
behaviour with plain water, and to compare the 
results with those of kerosene, which are relevant 
in connection with cutting. 

Kerosene, Water, and no Lubricant.—With kero- 
sene,t an almost immediate rise of friction occurred 
at all loads, and definite wear was therefore found ; 
there was quick recovery at low loads, however, as 
shown at (b) in Fig. 5, and this, coupled with the 
relatively low coefficient of friction, accounted for 
the wear being quite modcrate (see portion a of the 
mean curve in Fig. 4a, page 132). The wear was 
higher than with the emulsion, Fig. 3. At 60 kg. the 
friction reached the normal values for mineral oils 
and the wear curve jumped to a higher position ; the 
wear, however, was still less than for most of the 
mineral oils. There was a welding seizure at 120 kg., 
indicated by the vertical arrow in the diagram. 

There was seizure at all loads with distilled water. 
In the lower range the wear was greater than with 
kerosene (see Fig. 4a), probably due to there being 





* Maschinenbau, vol. 14. page 679 (1935). 





t Jl. Inst. Petr., vol. 25, page 709 (1939). 
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no recovery from seizure in this region; a typical 
friction-time chart is shown at (a) in Fig. 5, opposite, 
and can be compared with the one for kerosene at the 
same load at (b). The wear was, in this region, 
greater than with the emulsion, Fig. 3, showing the 
influence of the small proportion of cutting oil. 
At and above 60 kg., a certain number of seizures 
of a different type were obtained, the maximum 
coefficient of friction rising to 0-45-0-6, compared 
with 0-15-0-25 in other cases. In half these tests 
there was recovery from seizure to a coefficient of 
friction of about 0-15 ; a friction-time chart showing 
this recovery is given at (c) in Fig. 5. Corresponding 
with the more severe seizure, the wear impressions 
were larger, the values plotting as portion b of the 
curve in Fig. 4a. This wear was identical with that 
of the 5-per cent. emulsion of the cutting oil at 
corresponding loads, Fig. 3, and it is curious that, 
as with kerosene, it is less than for many of the 
mineral oils over this range of loads. 

The wear impressions for region b were a little 
smoother than in tests of oils, but still in complete 
contrast with those for region a, which were 
extremely smooth. There was no scoring or grooving 
of the latter impressions as in the case of other 
liquids; sometimes it was not possible to see 
which was the direction of motion. A photograph 
of the impression at 50 kg. is shown in Fig. 6 (a), 
opposite (the dark marking in the photograph is 
mainly slight rusting, not surface irregularity); it 
can be compared with that for kerosene at (b), and 
with a seizure impression with mineral oil at (c), 
all at the same load. Both (6) and (c) were rougher, 
though the wear was respectively less and more. 
It would appear, therefore, that the mechanism 
of the wear with water was different from that 
with other liquids; although so much material 
was removed, it must have been in fine particles 
throughout, instead of in relatively large pieces 
of metal. In both the above cases of rougher 
impressions, and in those with water at higher 
loads, the coefficients of friction were higher, and 
it may be that this quantity was also a sign of 
the difference of regime, the cohesion being then 
sufficiently great to take out larger pieces of metal. | 
Exceptionally smooth tooth surfaces have been 
seen on worn spur-type water-pump gears, a result 
in line with the above observations. This feature 
is also thought to be significant in connection with 
the remarks in the previous section on metal cutting. 
As there was no recovery in the tests giving wear 
results in portion a of Fig. 4a, a few further tests 
were made in which the time of running was extended 
beyond the normal one minute, to see whether any 
recovery would ultimately occur, and also what 
amount of wear would result from longer runs. 
With loads of 20 kg. to 40 kg., no recovery had 
occurred in five minutes, confirming the expected 
lack of lubricating quality, but also showing that 
nothing in the nature of welding was going to 
occur ; the wear impressions were found to be only | 
0-2 mm. greater than in the one-minute runs, as | 
shown by the values plotted as circles in Fig. 4a. | 


Nothing catastrophic having occurred in tests 
with water, some tests were made with plain balls, 
without any lubricant. The wear (Fig. 45) was | 
much greater than with water and kerosene, but | 
it was interesting to find that there was no quick | 
progression to a welding seizure in spite of the high | 
contact pressure, and that the results were so| 
consistent. A notable feature was that the coeffi- | 
cient of friction at seizure was throughout within 
the narrow limits 0-35-0-4, showing neither the 
increase with load usual with oils, nor the eventual 
high values reached with both mineral and fatty 
oils in the same load rang». The friction-time 
charts were no more irreguler than with mineral 
oils, a typical one being shown at (d) in Fig. 5. 
From 20 kg. to 40 kg. the impressions were free 
from scoring or grooving, though not so smooth 
as with water, having a matt surface. Coinciding 
with the bend of the curve, however, scoring of the 
surface started, and it is apparent that a change of 
the type of wear occurred at this stage, from a fine 
to a coarser particle removal. The curve cuts across 
most of the mineral-oil curves, rising roughly parallel 
to the portions showing wear with seizure; the 
wear in the first minute was therefore less over this 
range of loads. It might seem at first sight that the 
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curve for no lubricant ought to be the upper limit 
below which the results for all liquids should 
fall. It was evident, however, that the temperature 
conditions were different, and it is probable that 
oxide would form at the contact in the absence of 
lubricant, as is found in many dry-wear tests. 
This would tend to prevent local welding and so 
reduce the damage done, and might, therefore, also 
be expected to reduce the maximum coefficient of 
friction. As recovery from seizure was not obtained, 
a series of two-minute and quarter-minute tests 
were made to find the effect of time of running. 
Curves of similar shape to that for one-minute runs 
































rat 


Dee | 


Hert: Line 




















nad a soastnaiiestl 
< 40 60 60 70 80 100 
Load...kg. “ENGINEERING 


were obtained ; the rate of removal of metal from 
the balls was roughly constant, the fine-dotted 
curves in Fig. 4b being the diameters corresponding 
to twice and one-quarter the volumes of metal 
removed in the one-minute runs. A run longer than 
two minutes was required to exceed the wear with 
all the mineral oils. 

Considering the results in this section, water 
and kerosene, though not regarded as lubricants, 
in fact generally the reverse, reduced the wear 
in the low-load region considerably below that 
without any lubricant. Again, when seizure 
occurred, it was less severe, and occurred first at 
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KEROSENE; 50 Ke. 


Fic. 6(b). 


generally rather higher loads than with mineral] static loading; the indentation of the surface of 


oils. 
BRONZE BALLs. 

The phosphor-bronze balls used in these tests 
had a composition of 95 per cent. copper and 
5 per cent. tin. The surface hardness was about 
210 diamond-pyramid number. Making tests in 
the same way as with the hard-steel balls, the 
results shown in Figs. 7a and 76, page 134, were 
obtained with three typical lubricants. The mineral 
oil A was an acid-refined summer-grade motor-car 
engine oil, and the extreme-pressure oil A was similar 
to the mild one D (previously referred to) of the 
sulphurised fatty-oil type. The mean curves for 
the results with hard-steel balls are shown as 
fine-dotted lines for comparison. With the bronze 
balls there was a breakdown as with the steel 
balls, but the size of the impressions: when no 
seizure occurred was much greater than with 


Fig. 6(c). Mrnerat Onn; 50 Ka. 


| revolution would be extended round the ball on 
/running. The mineral, fatty and extreme-pressure 
oils retained the same order of merit as with steel 
balls, but the relative values were different. As 
regards both wear without seizure and breakdown 
load, castor oil and E.P. oil A were much nearer in 
quality ; the breakdown load for the mineral oil was 
less than with steel balls, and with the other two, 
much higher. The time-to-seizure diagram, Fig. 7b, 
| not only reflects the differences of breakdown load, 
but shows the interesting feature that with castor 
oil the times to seizure were very long, in complete 
contrast with the mineral and extreme-pressure 
oils. 

The seizure behaviour with the mineral oil was 
like that with steel balls, except that the friction- 
time charts were rougher, a typical one being given at 
(a) in Fig. 9, page 144; moreover, there was no 





steel balls, the mean curves lying well above the | recovery from seizure, whereas with steel balls re- 
Hertz line, and diverging from it with increase of | covery occurred in 5 sec. to 15 sec. with this oil. The 


load. Owing to the low elastic limit of bronze, it 
would not be expected that the impressions under 


maximum coefficient of friction was very similar to 
that for steel balls. The impressions were moderately 


these conditions would correspond with the Hertzian | smooth and were pear-shaped, the latter feature 
values (even the permanent impressions in static | being associated with marked wear of the top ball 
tests at 210 kg. and 750 kg. were considerably | to conical form, as shown by the photograph at (d) 
larger than the calculated Hertzian elastic values—|in Fig. 8. The mild wear of this ball noted for 
see Fig. 7a), but the appearance of the impressions | small loads must, therefore, have increased consi- 
suggested that wear as well as deformation occurred. | derably with seizure. This was in great contrast 


\Ithough no variations of friction were recorded, 
there was definite grooving of the impressions, as 
will be seen from the photographs (a) and (b) in 
Fig. 8, page 144; some polishing was required in 
Fig. 8 (a) to increase the brightness for photo- 
graphing. The impressions were elongated due to 
wear of the top ball; the mean diameter has been 
plotted in Fig. 7a. This wear of the top ball probably 





with the behaviour with steel balls, the top ball 
then being scarcely affected, except by a little 
adhesion of softened or melted metal. When 
seizure occurred with castor oil, it rapidly reached 
the welding condition ; melted or pasty metal from 
the top ball then filled up the spaces between the 
balls and there were no impressions to measure— 
as shown in Fig. 8(c). This part of the wear curve 


‘rose from the initial permanent flattening under | cannot, therefore, be given, the welding seizures being 
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indicated in Fig. 7a by vertical arrows, but it must 
be regarded as being well above the level of the 
results for the other oils. The welding was not 
immediate on rise of friction, one test stopped after 
two seconds of seizure showing pear-shaped impres- 
sions like those for mineral oil above. 

With the extreme-pressure oil, recovery occurred 
in all cases in about 11] sec. on the average (com- 
pared with 1} sec. for steel balls); it is apparent, 
therefore, that the qualities which lead to recovery 
were sufficiently pronounced with this lubricant 
to give recovery with bronze balls, even though 
they were not in the case of the mineral and castor 
|oils. This was probably due to enhanced activity 
at the high temperatures. The maximum coeffi- 
cient of friction was about 0-25, a small value 
compared with that for steel balls, and that with the 
mineral oil and bronze balls. A typical friction- 
time chart is given at (b) in Fig. 9, and shows again 
an unsteadiness of the high friction value. The 
appearance of the impressions was similar to that 
for the mineral oils—see photograph, Fig. 8 (d) ; 
though there was rather more evidence at the edges 
of the impressions of the metal having softened. 
There were small pits over the worn surface, and it 
is possible that the unsteadiness of the friction 
was associated with the removal of these pieces of 
metal. The noticeably lower friction after recovery 
than before seizure was probably due to the effective 
point of application of the load being at a smaller 
radius after wear had occurred. 

In a test at 50 kg. without lubricant, the coefficient 
of friction rose to 0-55 (rather higher than for steel 
balls) and continued at that value for the remainder 
of the test, no recovery occurring. This behaviour 
was like that with steel balls, but there was more 
vibration and the friction chart showed more 
irregularities. ‘The wear, plotted in Fig. 7a, was 
rather greater than with mineral oil. A curious 
feature was that the wear impressions were now 
round, not pear-shaped as with the oils; the top 
ball was not worn, being thus the same as the steel 
balls with or without lubricant. 


BRONZE AND STEEL BALLs. 


Rotating a single bronze ball on three steel 
balls, the initial static indentations of the former 
by the latter were converted into a groove. The 
marking of the steel balls was very slight, taking 
the form of an elongated impression about three 
times as long as it was wide. The size of impres- 
sions with lubricant was about one-third that 
without lubricant, and, whereas, dry and with 
mineral oil, the bronze ring was dark with steel 
particles, there was no transfer of steel with the 
extreme-pressure oil A. As the behaviour with this 
combination of balls was quite different in character 
from that in the other tests, the work was not 
pursued. 

Testing the mineral oil H2 with a steel ball 
rotating on three bronze balls, it was found that 
the load could be increased to the limit of the 
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machine, 750 kg., without seizure occurring ; this 
was in complete contrast with the behaviour of all 
steel balls, and of all bronze balls with a mineral oil. 
The impressions on the bronze balls were smooth 
and bright, slight scratches occurring in only a few 
cases, and the steel ball was hardly marked. A 
photograph of an impression on a bronze ball is 
shown in Fig. 8 (e); there are signs of the bronze 
being deformed outside the impression in the direc- 
tion of motion. The diameters of the impressions, 
plotted in Fig. 10, page 144, are well above the 
Hertzian values, as would be expected with the soft 
bronze. The diameters of the permanent deforma- 
tions occurring in static tests at 210 kg. and 750 kg. 
are also plotted in Fig. 10 ; the differences from those 
obtained when running with the mineral oil at the 
same loads were identical. To see whether starting 
under load, i.e., after the static deformation had 
occurred, contributed to the lack of seizure, a test 
was made at 750 kg. in which the load was imposed 
after starting the apparatus ; the result was identi- 
cal with that in the normal test, in which the load 
was imposed before starting. 

To find the rate of wear the apparatus was run 
in successive tests at 750 kg. for periods up to 
5 minutes. As shown by the points plotted in 
Fig. 10, the diameter of the impressions increased 
very little, the wear being thus very low in spite of 
the high mean pressure of 100 tons per square inch 
on the projected area. Odd tests with castor oil 
and extreme-pressure lubricant D showed only a 
little less wear than with mineral oil, castor oil being 
the more effective (Fig. 10). In this case the darken- 
ing of the bronze with steel, obtained with mineral 
oil, was not found with castor oil. The coefficient of 
friction was quite low, about 0-06; at the higher 
loads there was a slight decrease of the friction as 
the test proceeded, as shown at (c) in Fig. 9 for the 
mineral oil at 750 kg. The coefficient of friction 
with the extreme-pressure oil was closely the same 
as that of the mineral oil, but that for castor oil 
was 20) per cent. lower. The smaller sizes of impres- 
sions with castor oil may be due to a lower wear 
with this lubricant, but in these particular circum 
stances there is the alternative explanation that 
the coefficient of friction being lower, the heat 
generated would be less, and there would conse- 
quently be less yield of the bronze. This yield at 
higher temperatures might also affect the results 
found for different times of running with the 
mineral oil; the direction would be the same as 
that of the wear. With such smooth impressions, 
however, the possibility of a very thin fluid film of 
lubricant being present cannot be overlooked ; if 
this were the case, it would be consistent with the 
low rate of wear, and the small differences with the 
different lubricants. In this connection, it may be 
noted that Everett,* working with a small brass pad 
fitted to the edge of a steel disc, obtained results at 
10 tons per square inch consistent with the existence 
of a fluid film; the pressure effect on viscosity is 
considerable at these high loads, and the present 
differences of friction for mineral and castor oil are 
in the same direction as would follow from the effect 
of pressure on their viscosities. That the behaviour 
of this bronze-steel combination is so good, even 
under such extreme conditions, is of general interest 
in view of the common use of these materials for 
bearings, worm and worm-wheels, ete. The great 
with the behaviour of bronze on bronze 
corresponds with the rapid failure if a steel worm 
picks up bronze from its worm-wheel; from the 
results with all bronze balls it would appear that 
such failure would be much less likely to occur with 
castor oil than with a mineral oil. 

No seizure having been obtained with a mineral 
oil, it was thought that it would be interesting to 
see what happened with thin liquids. Making tests 
with petrol (aviation, hydrocarbon), which with 
steel balls behaved like kerosene, it was found that 
quite a high load could be taken before seizure 
occurred. Moreover, there is uncertainty whether 
the failure then may not have been due to the 
evaporation of the petrol due to the heat generated, 
leaving the contacts dry ; an appreciable time was 
required to reach the seizure even at the high loads, 
a result consistent with this possibility. The 
diameters of the impressions are plotted in Fig. 10. 


contrast 


* Trans. S.A.E., vol. 41, page 531 (1937). 
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LUBRICANTS AND THE SEIZURE OF STEEL AND BRONZE. 
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The wear was greater with petrol than with mineral ; Fig. 10. 


oil at the lower loads, but the mean curves cross at 
about 300 kg., to show a slightly lower wear in the 
region of the seizure load. It is regarded as remark- 
able that it was possible to run with petrol in this 
way under a mean pressure of 200,000 Ib. per square 
inch. At 20 kg. the mean pressure was nearly 
40,000 Ib. per square inch. The impressions were 


| 


smooth, though not quite so smooth as with the | 


mineral oil; the steel balls were marked, though 
not appreciably worn. 
was generally of the welding type. bronze 


The 


When seizure did occur, it | 


melted, welding the three balls together, and in| 


some cases running down the sides of the balls. In 
two cases the melted bronze accumulated round the 
impressions and it was possible to get approximate 
sizes for the impressions ; these are the high values 
plotted in Fig. 10. 
the curve is undefined ; 
as before, that welding 
coefficient of friction at seizure was 0-35 to 0-4 
at 330 kg. to 370 kg. The coefficient of friction 
before seizure and when seizure did not occur was 
about 0-04, or rather less than for the mineral oil. 
With distilled water there was seizure at all loads. 


seizures occurred. The 


Otherwise the seizure part of | 
the vertical arrows show, | 


There was a fairly definite period of low friction | 


before the rise to higher values, but this friction 


. . ' 
was not constant as with oils, there being usually 
yp Ad 


a slow rise; as shown, for example, by the chart 
at (d) in Fig. 9. 
from 0-2 at low loads to about 0-5 at 150 kg. 
The diameters of the impressions are plotted in 


The maximum coefficient varied | 


The impressions at the lower loads were 
so smooth as with petrol, corresponding 
with the greater irregularities of the friction-time 
charts. They were slightly darkened with steel. 
The steel ball was marked in all cases, being slightly 
scratched, but not appreciably worn. At higher 
loads the impressions were smoother, and there was 
a “fin” of melted or softened bronze at the edge 
of each impression. At 310 kg. a welding seizure 
was obtained. In many of the high-load tests 
steam issued from the ball cup, and it is not unlikely 
that the welding seizure was due to steam bubbles 
forming round the contacts. 

In a test at 50 kg. without lubricant, the coeffi- 
cient of friction rose gradually to about 0-6, at 
which it remained throughout the rest of the run. 
The impressions were dark with steel from the top 
ball. The mean diameter of the well-defined 
impressions was 2-55 mm., well above that for 
distilled water (Fig. 10); larger than with all steel 
balls at the same load, but much less than with all 
bronze balls. 

Conclusions.—These tests reveal various aspects 
of the phenomenon of metallic cohesion. It 
apparent that both the lubricant and the metal play 
an important part in governing the behaviour, as 
regards both wear and seizure, the latter for the 
present purpose being the transition from fine to 
coarse particle removal. With steel balls the oil 
provides a large measure of protection in the low-load 
range ; some wear of a very fine kind occurs, and is 
probably kept low by the partial boundary films of 
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lubricant. With water, boundary film of the same | those for previous years. Normally, it is possible 
kind is not formed, and fine wear to a greater extent! to compile a reasonably accurate estimate for 
takes place ; the presence of a small proportion of | production from published figures for new regis- 
cutting oi! in the water, however, lowers the wear, | trations and for exports, but, in 1939, figures for 








though not to the level obtained with the oil, and 
with kerosene the wear is also more moderate. The 





new registrations have not been complete since 
June. 


It should be noted that this method of 


protection afforded by mineral oil appears as a/|calculation does not include the production of 


disadvantage when seizure loads are reached, the | 
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that month amounted to 2,345 in 1939, against 
1,830 in 1938. In October, however, the figure 
for 1939, at 1,528, was lower than the 1938 figure 
of 2,119; and this tendency was emphasised still 
further by the complete returns for November, 
which totalled 1,196 in 1939, against 2,560 in 1938. 
It seems, therefore, that petrol restrictions, coupled 
with reduced purchasing power, are likely to result 




















more severe cohesion when it occurs vi y TABLE I.—P; i *ycle i i i { 
ee = it occurs having worse | _ ss Production of Motor Cycles. in a substantial fall in home purchases of motor 
esults. The . —_ s, possibly, by allowing| Year. Number. Year. Number. | cycles for the duration of the war 
some action on the surface » beginni 1924... 120,422° 9: B3,351° |  Brité : ; ; : 
surface at the beginning of som 8986... 63,351 British exports of motor cycles for the first eight 
the test, or possibly by their better cooling effects, | °°=""* 148,500 1935... 62,595* rae Gis ; n : 
etree. ees es the e-store . >| 1980... 125,030° sea 74.000 months of 1939 totalled 16,175, against 15,128 in 
es g y teneficial quality at this stage. | 595). 77.000 1937 32.000 | the corresponding period of the previous year, 
When a steel ball rubs on bronze balls, the yield | 19: , — ety rhi , 71,7! 
by the softer material is of iderable in : 1932... 68,000 1938... 65,000 | While exports of parts rose from 233,520/. to 271,7301. 
s it io with bearing 2 hag —— ry sae aod 1933... 58,000 1939... 70,500* | As shown in Table II, below, the average monthly 
as it is w - netals i i x i 0 
Heol g in journal bearings. | © Census of Production. exports in 1939 were consistently above those for 
Very high loads can be taken without seizure, and i i i ; i 
Poin, fw. chery tiga , a the previous year, but the improvement was parti- 
4, : n om ittle effect, possibly because the | motor cycles for military use in this country, which | cularly marked in the third quarter of the year 
iil » -_ e . . . “2 . . “ - iy 7 
= — bon allowed a fluid film to form. The has undoubtedly been increasing substantially in| Since the outbreak of war it is probable that, as 
t “ ayn 8 are exceptional, and affect the cohesion, | recent years, but for which no reliable figures are|in the case of motor vehicles, exports showed 
us loss . —= rial occurs at all loads with water, | available. Some indication of the military import- | initially a sharp drop. As indicated later, how- 
— . ith a little with petrol over a|ance of motor cycles is provided by the fact that|ever, there are considerable opportunities for 
considerable range. s > »|F WwW ecently > r , iti i i 
renege g t is apparent from the | France was recently reported to have purchased! British manufacturers to increase their trade at 
vehaviour of all bronze balls that the cohesional 
properties of the material, as well as yielding, are TABLE II.—Unitep KinegpoM Exports OF MOTOR CYCLES AND PARTS. 
important, and the relative behaviour of the lubri- 
cants is affected in turn. The relative wear of the | Complete Motor-Cycles. | arts. 
rotating and stationary balls depends on the | 
material, and with bronze and steel together the Monthly A Val | V 
. . = 7 . alue. y 
lubricant affects the bronze, picking up fine steel seers ae wa 2 
particles which, in continued running, would pro- | | 
ore a i - pee . . Index. | . Index. . | Index. 
ably have a lapping action. Number. (1913 = 100.) | . | (1913 = 100.) ’ | (1913 = 200.) 
Acknowledgments.—The work described in this} —_ ae Bai cca . p e ! 
report is part of a general research programme | j9;3 100-0 e1.100 | 
+ . > vie . i 5 ). r 
undertaken at the National Physical Laboratory | 1931 td ae teers, — 
for the Lubrication Research Committee of the| }8t,& — | or | a? | eee | 
3 ¥ 7 7 - =n 193-9 | 193°1 | 67,905 | 
Departm« nt of Scientific and Industrial Research. 3rd, 86-4 | 48,67 | 79-7 18,043 
Che author expresses his thanks to this Committee -.. “- | 87,566 _— , | 
for permission to publish the results. The tests Ist Qr | 167-0 | 89,678 | 146-8 | 438,792 269-4 
were carried out by Messrs. M. J. Wilkie, B.Se.,} 2"? » wy | “at | eee 100-0 
7 » DY : Bre 73-1 62-1 32,602 | 80: 
and B. W. J. Greig, and acknowledgment is made of| _ 4th 69-8 | 58-6 20°465 162-7 
their assistance. = . 
Ist Qr. 1,767 | 125-9 | 107-5 39,321 | 17-1 
2nd ,, | 1,840 | 131-1 113-4 | 43/623 240-9 
3rd 1,030 | 72-3 62-7 | 35,558 196-3 
4th ,, 1,162 | 82-8 76-1 | 31,277 172-7 
THE ENGINEERING OUTLOOK. | “tn, | | | 
. ist, Qr. 1,486 | | 59,502 | 97°3 43,262 228-9 
: 2nd ,, 1,668 | 65,473 106-9 47,561 262-6 
[1Il.—Cycies anp Motor Cyctes. 3rd_,, 917 | | 34%800 | 57-0 36,846 203-4 
4th 1,428 | | 56,491 | 92-4 33,104 182-8 
Owtne to the curtailment of published statistics ist @ 
actin tae cs cae oh eal aia! st. Qr. 1,651 | 117-6 | 65,669 107-4 33,884 187°1 
as a re sult of the war, it is difficult to make reliable 2nd ,, 1,780 | 126-6 | 70,651 | 115°5 36,2438 200-1 
estimates of the production of cycles and motor) fi » 1,014 | 78-8 | 39,249 | —e yn 4 sore 
cycles in 1939. There can be no doubt, however, | 1936—” vr We Brew: oh One se 
that in both cases production advanced as compared a . 1,841 131-0 | 78,628 | 22,806 126-5 
ith If ‘ wes. * ove 2nd ,, 1,621 115°5 | 64,534 30,855 166-5 
w ith 1938, and eye le makers must have been operat- 3rd_,, 1,367 | 97-0 53,589 | 25,637 141-5 
ing at capacity since war was declared. Neverthe- | mm , ane 7 ahs | ee erF 
be ali . ss £ . i - q 937 | 
less, taking into account the fall in exports since Ist. Qr. 2,116 150-7 | 84,911 | 138-8 | 27,124 149-1 
September, it is probable that production for the — ” 2,263 | 161-1 | Somes | ss | eee + 
attains, elias ii cil : oe ie rF 3re 1,699 | 121-0 65,093 | 106-5 30,055 165-9 
year asa whok did not re aC h the peak level attained 4th 2,373 169-4 | 102,261 | 167°3 26,027 143-6 
in 1937. In spite of this increased activity, the | 5 e 
ont went es ; st Qr. 2,142 152-6 | 90,874 148-6 24,315 134-3 
past year has not been altogether an easy one for} 2nd ,, 2,074 147-8 84.921 139-0 35,989 | 195 +2 
most manufacturers. The increased cost of raw| 31 » 1,08) Ha} ; oo | 4 | 14.8 
: . : re th , 35% B: 54,716 9°5 | 20,784 | 
materials has been reflected in a substantial rise in| 1939— — oe Bes a ot | sais 
prices, and some anxiety has been expressed| 1st Qr. |; sis 6 | oaer | = rt 
senehiat’ tn ‘ taidthemiiey eh cone . 2nd ,, |} 2,182 151-8 87,202 | 142-7 | 39,845 
rege gc 1aintenance of essential supplies. 3rd | 1,614 115-0 66.416 | 108-7 | 33,196 
The profits of most manufacturers, therefore, at | : : 
* Estimate based on two months’ figures. 





were below the level of 1937 and, in the case of 
some of the smaller companies, actually below 
the 1938 level. It should be pointed out that the 
financial year of most cycle or motor-cycle manu.- | 


facturers ends in July or August and, therefore, | 
does not reflect any changes brought about by | 
the outbreak of war. “| 
_ Employment figures are not published separately | 
for cycle and motor-cycle production, but it was | 
estimated in this series last year that the group | 
employed a total of about 25,000 persons, of whom | 
perhaps 10,500 were engaged in the manufacture of | 
motor cycles and 14,500 of cycles. These figures | 
probably increased in 1939 to about 11,000 and} 
15,500, respectively. In view of the high degree of 
mechanisation in the industry, fluctuations in the 
number employed are not likely to be as great as | 
in the actual output figures. 

Motor Cycles—The estimated production of 
motor cycles in recent years, together with the | 
actual output figures for 1924, 1930, 1934 and 1935, 
as recorded in the Census of Production and Import 
Duties Act Inquiry reports, are shown in Table I, 
herewith. As already pointed out, however, the 
figure given for 1939 may well be less accurate than | 





|of the war. 


5,000 motor cycles from the United States, at an 
approximate cost of 2 million dols. In Sweden, 
also, a sum of 2 million kr. was reported to have 
been allocated in September for the purchase of 
motor cycles for military use, out of a total of 
36 million kr. for armoured cars and other military 
vehicles. 

In the period October to June, 1938-39, new regis- 
trations of motor cycles in Great Britain totalled 
37,459, against 34,910 in the corresponding period 
of the previous year. Although this represents a 
comparatively small increase, it suggests that the 
long-term displacement of the motor cycle may 
now be coming to an end, though a serious drop 
in demand will probably occur for the duration 
The decline in registrations in 1938, 
as compared with the previous year, may well have 
been due to the general decline in industrial activity 
in that year. Since June, the Society of Motor 
Manufacturers and Traders have not received com- 
plete returns for registrations. In September, 
returns from districts covering some three-quarters 
of the total registrations showed that registrations in 





the expense of Germany, particularly since many 
neutral countries are known to be in the market 
for motor cycles for military purposes. 

The principal market for British motor cycles 
in the first eight months of 1939 was again Australia, 
which took 3,985 machines, or just under one- 
quarter of the total exports. Exports to Australia, 
however, have been decreasing steadily since 1936, 
when they stood at a peak figure of 7,298. To some 
extent this has been due to increasing production 
in that country. The introduction of a small 
two-stroke machine, of 125 cc. capacity, capable of 
140 miles per gall., was announced in September, 
1939. This machine is priced at £4.45. A parti- 
cularly satisfactory feature of British exports in the 
first eight months of 1939 was the increase in exports 
to Holland, to 3,308 machines, as against 828 in 
the corresponding period of the previous year. 
Exports to other foreign countries, however, declined 
from 6,064 to 4,940. Nevertheless, on balance, the 
dependence of manufacturers on British Empire 
markets was reduced in 1939, since these countries 
took 49 per cent. of total exports, against 55 per 
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cent. in the corresponding period of the previous 
twelve months. 

Tables III and LV, on this page, show exports 
of motor cycles from the United Kingdom, Germany, 
the United States, France and Belgium by number 
and value for the years 1932 to 1938 and the first 
cight months of 1939. Between 1938 and 1939 
there very 


was little change in the competitive 


TABLE III.—INTERNATIONAL EXPORTS OF MOTOR 
1932 1933 1934 19 193¢ 
re . » ™ de 
No Per No. Per No Per X Per Xo Per 
cent cent ent cent cent 
United Kingdom 19,920 60-4 18,000 75-2 16,497 67-5 18,074 60-1 20,46 45-0 
Germany $504 12-2 1,300 5°4 1,804 7°4 », 702 iv-0 14,612 S4°3 
United States 2,000 7-0 1,900 7°9 18 14-4 3,530 11-8 3.05 0-3 
France 1.068 5-8 1.640 6-9 1.466 6-0 1.481 4-0 1 t-4 
Belgium 1,320 4-6 1,100 4 1,141 4-7 1,299 4-2 2 5-0 
Total 22,712 100-0 23,040 100-0 24,426 100-0 10,005 100-0 42.6 100-0 
* Estimated on 7 months’ figures. 
TABLE IV.—INTERNATIONAL EXPORTS OF MOTOR CYCLE 
1932 1933 1034 1935 1936. 
£000 Per £000 Per £000 Per £000 Per £000 er 
cent cent cent . cent " cent 
United Kingdom 765 65°8 668 70-0 649 65-3 702 60-9 51-7 
Germany 140 12:1 45 4-7 77 7-8 179 15-5 24°5 
United States 122 10-5 b> 4 12°S 161 16-2 173 15-0 242 15-7 
France s4 4 70 7°3 2 3 ; 4-¢ AS 4 
Beigium | 4-4 0) 5-2 7] 4 4 4-0 72 4-7 
rotal 1,162 100-0 O55 100-0 02 100-0 1.153 100-0 1.544 100-0 


position of the countries shown and, in 1939, British 
exports accounted for 29 per cent. of the total, 
‘against 61 per cent. on the part of Germany. The 
average value of British exports increased from 


+1/. in 1938 to 42/. in the first eight months of 1939, 
while thac of German exports from 27-2/ 
20°4/. As pointed out in previous years, the 
large difference between the British and German 
figures does not indicate an equally wide disparity 
between the respective prices for similar types of 
machine, as German exports include a high per 
centage of low-powered motor cycles. 

in 1938, the principal markets for German exports 


rose 


of motor cycles were European countries, notably 
Holland, Poland, Yugoslavia and the Scandinavian 
countries, South America, particularly Brazil 
and Venezuela. Apart possible shortages 
of materials, Germany is likely to 
to export to those countries which can be reached 
by land communications or across the Baltic. This 


and 
from 


raw continue 


raute V United Kingdom Estimated Production of 
Pedal Cycles. 
Year Number Year Number. 
1924 704,352° 1034 1,836,000°* 
1929 840,000 1935 1.957,000* 
1930 S82.105* 1936 2.150.000 
1931 1,000,000 1937 ”. 400,000 
132 1,100,000 1938 1,900,000 
193s 1.418.000* mao 2 200,000 
* Census of Production 


includes all European countries other than France, 
Spain and Portugal, as well as Russia, Turkey. 
Iran and possibly China, if the necessary transport 
facilities Russia can made available. 
Exports to all other countries should be brought 
to a complete standstill by contraband control 
action. On this basis, the volume of German exports 
likely to be cut off totals some 11,600 motor evcles. 


across be 


the most important individual markets being 
Brazil (3,435), Venezuela (1.546), India (1,031), 
Dutch East Indies (957) and Mexico (934). British 


manufacturers are extremely well placed to take 
advantage of any curtailment of German exports 
indicated British and German 
exporters normally hold about 90 per cent. of the 
world export trade in this field. 

In the national interest it is also important that 
British manufacturers should attempt to secure as 
high a proportion as possible of German European 
trade, This will not be easy, because, in view of 


since, as above. 
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the cutting off of her overseas exports, Germany will |man manufacturers have opened up virtually an 


undoubtedly make every effort to retain 
European markets, and if any impression is to be 
made in these countries it will probably be necessary 
to accept very prices. Full co-operation will 
be necessary, therefore, between British manufac- 
turers and the Government, with the object of 
as low as_ possible. 


low 


keeping manufacturing costs 








* Estimated on 7 months’ figures. 
In some cases the provision of a direct subsidy 
may be justifiable. 

It is to be hoped that, as a result of the war, 
British motor-cycle manufacturers will once again 
commanding in world export 


obtain a position 








TABLE VI.—United Kingdom: Exports of Pedal 
Cycles. 
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markets. As recently as 1934, they held about 


three-quarters of total world trade, the German share 
in that year being as low as 5 per cent. It is true 
that the absolute level of British exports has 
increased since 1934, but German exports have 
increased much more rapidly, largely because Ger- 


her | entirely new market for cheap light machines which, 


in fact, are little more than motorised bicycles. 
It should not be beyond the powers of British 
manufacturers to produce this type of machine, 
while at the same time retaining their supremacy 
in the production of the heavier machines. 

In view of the fact that Germany has for some 


CYCLES (NUMBER). 








1937. 1938 *1939 (Jan.-Aug.). 
: Per Per ; Per 
No cent No cent. No. cent 
9-7 19,769 28-8 16,175 20-0 
40-4 41,607 60-6 34,000* 61-0 
50 RATA 1-0 1,847 3-3 
2-4 2.608 Is 2.588 4-6 
bo 1,230 1-9 1,183 > Ae 
100-0 68.638 100-0 55,793 100-0 
S (VALUE £000). 
1937 1938 *1939 (Jan.-Aug.). 
! 
. Per . Per . Per 
00 
ae cent £000 cent. £000. cent. 
1,027 47-9 36-4 680 36-2 
776 6°3 51-0 1,000* 53-4 
181 8-5 8-7 109 5-8 
46 2°i 2 49 2-6 
lil 5-2 1-6 38 2-0 
1,241 100-0 2,226 100-0 1,876 100-0 


years been virtually the only serious competitor 
of British manufacturers in export markets, it 
is of interest to examine briefly the position in that 
country. As at July 1, 1939, there were 1,860,722 
motor cycles in Germany, inclusive of Austria but 
exclusive of Czechoslovakia. This compares with 
a total of 466,265 in the United Kingdom as at 
September 30, 1938, and approximately 500,000 
in France. Moreover, while the number in use 
in both Great Britain and France is declining— 
the peak was reached in Great Britain in 1929 and 
in France in 1933—it is still increasing rapidly in 
Germany. The popularity of the motor cycle in 
Germany has been due almost entirely to the intro- 
duction of the very light machine, which is cheap 
; Out of a total of 
117.795 were in 


and on which no tax is payable. 
268.357 new registrations in 1938, 
respect of motorised cycles and a further 124,521 
of other light up to capacity. 
Only 26,041 were taken respect 
of machines of capacities higher than 250 ce. 

An analysis of the numberof licences taken out 
in 1938, according to the type of applicant, revealed 
that 130,703 (about 50 per cent.) were accounted 
for by workmen ; a further 32,916 by * employees ” 
(presumably salaried employees) ; 10,458 by officials ; 
24,081 by peasants and farmers ; 21,108 by handi- 
craft workers ; and 21,123 by persons engaged in 
trade and industry, leaving 28,962 for * persons 
without profession’ and others. In this country 
no comparable effort has yet been made to develop 
the working-class market and there would seem 
to be considerable scope for developing sales of 
low-powered machines, which, it has been shown in 
Germany, are much less vulnerable to competition 
from the small car than are the larger motor cycles. 
It appears from this summary of the position in 
Germany that the annual production of motor cycles 
is now over 300,000 per annum, or more than four 
times the output in this country. The larger 
scale of output undoubtedly assists cheap produc- 
tion and it is claimed that, since 1929, the index of 
motor-cycle prices has fallen by 29 per cent. in 
Germany. Since 1925 the fall has been 50 per cent. 

Cycles.—Figures for the production of pedal 
cycles, taken from the Census of Production and 
Import Duties Act Inquiry Reports for 1924, 
1930, 1933, 1934 and 1935, are shown in Table V, on 
this page, together with estimates for outputs in 
other years. The latter are based on the trend of 
exports and on statements regarding actual produc- 
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tion or the state of activity in the industry made 
from time to time by prominent members of it. 
It is unfortunate, however, that the outbreak of 
war has caused suspension of the publication of the 
results of the Census for 1937, which otherwise 
would have been available as confirmation of the 
estimate for peak production in that year. After 
the fall from an estimated total of 2,400,000 cycles 


increased later to 120,000 per annum. The factory 
is protected by a duty of 25 per cent. on British 
and 30 per cent. on foreign cycles. In the Eire 
budget for 1939, heavy increases were made in 
duties on bicycle frames and parts, amounting 
in some cases to as much as 75 per cent. These were 
intended to facilitate the production of seven of the 
leading makes of British cycles in the country. 





TABLE Vil. —INTERRATIONAL EXPORTS OF PEDAL CYCLES. (NUMBERS. ) 

















British manufacturing costs, of course, have 
already advanced considerably since the manufac- 
turers claimed that the price increases, ranging 
from 12} per cent. to 20 per cent. in the home 
market, were entirely due to increased costs. Some 
of the principal reasons for the increase have been 
enumerated by the chairman of the Raleigh Com- 
pany as compulsory insurance°of stocks, increased 
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in 1937 to about 1,900,000 in 1938, production | Production is to be undertaken by the Irish Bicycle; cost of labour and materials, elaborate A.R.P. 


undoubtedly recovered in 1939. There was pro- 
bably a steady improvement throughout the year 
and, according to the chairman of the Raleigh 
Company, demand since the outbreak of war has 
been “phenomenal.” This is confirmed by the 
fact that, immediately after the outbreak of war, 
several dealers in various parts of the country 
are known to have sold out their stocks completely. 

The cycle industry is now very highly centralised 
in this country. The 1937 production figure of 
2,400,000 is probably not far short of the total 
capacity of the industry and, during 1939, both 
the Hercules and Raleigh companies published 
their output capacities. That of the Raleigh 
Company was given as 600,000 cycles per annum, 
equivalent to about 300 per working hour, while 
the chairman of the Hercules Company stated, in 
February, that completion of the latest plant 
extension brought the capacity of the company 
up to 430 per hour or, say, 850,000 per annum 
on the same basis as that adopted for the Raleigh 
Company. The two companies, therefore, probably 
account for about 60 per cent. of the total output 
capacity of the country. Of the remaining 40 per 
cent., a considerable proportion is accounted for by 
Rudge-Whitworth (controlled by Electrical and 
Musical Instruments, Limited), and B.S.A., while 
sales by producer-retailers, such as Halfords and 
Currys, are also considerable. 

British exports of pedal cycles in the first eight 
months of 1939 totalled 460,676, which compares 
with 338,879 in the corresponding period of 1938 
and 558,949 in the first eight months of the record 
year, 1937. As shown in Table VI, on the opposite 
page, exports were running at a higher level through- 
out 1939 than in 1938, though the increase was 
most marked in the early part of the year. The 
national importance of the cycle industry is shown 
by the fact that, in the first eight months of 1939, 
the value of exports was 1,297,205l., while cycle 
parts to the value of 1,107,223/. were also exported. 
The principal markets for British cycle exports are 
India, which took 94,786 in the first eight months 
of 1939, and South Africa, which took 91,505. The 
figures for the corresponding period of the previous 
year were 59,915 and 55,887, respectively. Lire is 
also an important market, which absorbed 29,761 
in the first eight months of 1939. Both in India 
and Eire, however, local production is being 
developed. In the former country, it was reported 
in July, 1939, that a company with a capital of 
187,500. was erecting a factory at Bombay with an 
initial capacity of 80,000 cycles per annum, to be 


Manufacturing Company, Limited. 

Exports of pedal cycles from the United Kingdom, 
France, Germany and Japan are shown in Tables 
VII and VIII, above, by number and value, 
respectively, for the years 1932 to 1938 and the 
first eight months of 1939. These show a still 
further decline in: exports from Japan. In 1938, 
Japanese exports totalled 216,527, or 21-3 per cent. 
of the total exports of the countries shown, but, 
in the first eight months of 1939, the corresponding 
figures were only 125,320, or 16-9 per cent. Ger- 
many also lost ground, her share of the total falling 
from 19-1 per cent. to 17-3 per cent. British 
manufacturers were thus the only important group 
to improve their relative position, increasing their 
share of total exports from 56-9 to 62-2 per cent. 

Considerable anxiety has been expressed in Japan 
over the continued decline in exports, which has 
been ascribed largely to lack of raw materials, 
resulting from the war with China. In May, 1939, 
it was announced that the raw-material allocation 
for cycle production was being increased. In 
September, the formation of a Cycle Export Associa- 
tion was announced, with a capital of a million yen. 
The capital is being subscribed by the various 
producing and exporting companies. Although 
British maufacturers may also experience difficulties 
in obtaining adequate supplies of raw materials, 
the present is undoubtedly a favourable opportunity 
for them to increase still further their predominance 
in world trade, provided these difficulties can be 
overcome. As a result of the decline in Japanese 
exports, German exporters were the principal 
competitors of the British industry in 1939. In 
1938, the principal markets for German exports 
were Brazil, Esthonia, Rumania, Argentina, Turkey, 
Lithuania and Mexico. Exports to overseas 
countries, mainly South America, totalled 110,000 
cycles out of total exports amounting to 193,999. 
The principal markets in these countries were 
Brazil, which took 44,137; Argentina (17,766) ; 
Mexico (12,767); Uruguay (5,955); Chile (5,571) ; 
Colombia (2,912); and Peru (2,460). British 
manufacturers should have little difficulty in 
supplanting German exports to these countries 
on the score of price, since the average value of 
British exports in the first eight months of 1939 
was 2/. 16s. per cycle, against 3/. 8s. per cycle in the 
case of Germany. The value of Japanese exports, 
on the other hand, was only lJ. 5s. per cycle, but 
the Japanese cycles are definitely of inferior quality, 
and it is significant that this figure represents a 
substantial advance on the average value for 1938. 





shelters for workpeople, running the works on 
artificial light throughout the day, carrying out 
black-out regulations, and special allowances to 
the families of employees joining the Forces. [t is 
to be hoped that these and other factors will not be 
allowed to exert any significant influence on export 
prices. It is worth noting that, for several years, 
average export prices have been considerably below 
selling prices in the home market, and there would 
seem to be a strong case for the intensification of 
this practice for the duration of the war. 

Apart from competition from Germany and Japan. 
British manufacturers will do well to be on their 
guard against possible competition from neutral 
countries. Though not normally an important 
exporter of cycles, Italy has a production of some 
400,000 per annum, which is stated to be sufficient 
to cover home requirements with a small surplus 
for export. Italian manufacturers are likely to 
make intensive efforts to benefit from their country’s 
neutrality in the development of exports generally. 
In the home market, demand for pedal cycles 
should be good in the coming year. It has been 
estimated that approximately half of the private 
cars in the country have been laid up since January 1, 
1940, as a result of the increased taxation and of 
petrol rationing; so that the exceptional home 
demand for cycles, which has been apparent since 
September, is likely to continue for some little time. 
On the other hand, the normal demand may be 
somewhat restricted owing to the increase of 12} 
per cent. in price. The increase in prices at the 
end of 1937 was undoubtedly one of the factors 
responsible for the fall in home sales in 1938, but 
for the present the public may well take the view 
that further price increases are likely to occur later. 

Provided that adequate supplies of raw materials 
can be made available, therefore, the coming year 
should see a good demand for cycles, for both 
home and export account; but difficulties asso- 
ciated with rising costs of production are likely to 
persist, and the industry may also be faced with 
problems in connection with the replacement of 
plant and machinery. So far, the volume of 
Government work undertaken by the cycle industry 
has not been large—in the case of the Raleigh 
Company the proportion of the turnover accounted 
for by Government work was only 6-3 per cent. in 
1938-39—and although it is to be hoped that, in 
determining priorities, the Government will pay 
due regard to the necessity for the maintenance 
of exports, those firms engaged on armaments 
production are likely to receive first consideration. 
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NEW ROLLING STOCK FOR THE 
WATERLOO AND CITY RAILWAY. 


Tue Waterloo and City Railway, which forms a link | 


between the Waterloo terminus of the Southern Rail 
way and a point in the City of London closely adjacent 
to the Bank of England, was opened on August 8, 1898 
It was from the beginning operated ¢lectrically and is 
thus the second oldest line in London on which that 
form of traction is used. To begin with, it was owned 
by a separate company, but in 1907 it was amalgamated 
with the London and South Western Railway and with 
the introduction of the grouping scheme seventeen 
years ago became part of the Southern system. Even at 
the time the Waterloo and City Railway was opened a 
large suburban traffic was being worked into and out 
of Waterloo by the London and South Western Railway. 
and the former line, therefore, provided a quicker, if 
not more pleasant, means of access to the citv than 
was possible in any other way. As this traffic increased, 
however, greater and greater strain was thrown on the 
system, with the result that in recent years there have 
been a rising volume of complaints regarding the 
inadequacy of the service, and delays, especially at 
business times. The discomfort of the rolling stock 
has also come in for unfavourable comment. 

It was, therefore, decided a short time ago that it 
was necessary that a modernisation scheme should be 
undertaken ; and it is understood that the completion 
of this, which has now been under way for some time, 
will be pressed on with in spite of the war, though 
it is not possible yet to give an actual date for the 
completion of the work. It is expected, however, 
that the line will be ready in the early summer. 

Since its opening, the Waterloo and City Railway 
has been operated on the low-voltage direct-current 
third-rail system, energy for the purpose being initially 
supplied from a power station specially erected for 
the purpose. 
many years, a supply being obtained from the Southern 
Railway's traction network. This system will continue 
to be employed, but the old rolling stock will be 
replaced by new vehicles of the pressed-steel type, the 
general appearance of which will be gathered from 
Fig. 1. These have been designed in accordance with 
modern practice, as Fig. 2, which is a view of the interior 
of one of the compartments, shows, and have been con- 
structed to give the maximum of comfort with a bright 
and cheerful scheme of decoration. Greater comfort 
than heretofore will also be obtained by welding 
the rail lengths together and thus reducing the noise. 

In this connection it may be recalled that the opera- 


Fie. 1. GENERAL View or TRAIN. 





Fig. 2. 


This has, however, now been closed for | 











INTERIOR OF COMPARTMENT. 


mum number of passengers can be carried at peak;the morning and evening peaks, such a_ solution 


| hours is not easy. As both stations are terminals, all 
the passengers desire to alight directly the train stops, 
their places being taken by those requiring to travel in 
the opposite direction. More time for stoppages is, 
therefore, required than is the case at an ordinary 
station on a tube railway. This circumstance affects 
|} adversely the headway which can be allowed between 
| trains, since to attempt to reduce this unduly would 
merely lead to delay. This disadvantage could, of 


course, be overcome to some extent by providing a | 


| large number of platforms at each terminal, with a 
correspondingly larger number of trains, but, as the 


tion of a line of so short a length in order that a maxi-'railway is not much used exeept at the times of ' for the sake of uniformity. 





would obviously be uneconomical. This cause of 
delay has been accentuated by the fact that at neither 
end has it been possible to provide lifts or escalators. 
with the result that there have often been difficulties 
in clearing the traffic as quickly as is desirable. This 
difficulty will be overcome, it is hoped, to a certain 
extent by providing a low-level connection with the 
Central London line at the Bank, thus obviating the 
present necessity of ascending to the booking-hall leve! 
and then making the descent. Incidentally, when this 
improvement is completed the present City terminal ot 
the Waterloo and City Railway will be renamed Bank 
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DIRECT ROLLING OF METAL.* 
By C. W. Hazevetr. 

For the benefit of those unfamiliar with the history 
of direct rolling of metal, i.e., without first casting the 
molten metal into ingots, I shall review briefly signi- 
ficant attempts which have been made in this direction. 
Sir Henry Bessemer did sufficient experimental work 
between 1845 and 1860 to be convinced that the direct 
roiling of steel could be done. In the early ‘nineties, 
Norton and Hodgson carried out extensive researches 
and concluded that it could be accomplished. In 1921, 
| developed a machine which would produce continuous 
strips of antimonial lead for the production of storage- 
battery grids; one of these machines is still in com- 
mercial use. It consisted of a single cooled drum with 
&% spaced, stationary, copper shoe, through which the 
metal poured. Later L developed a double- 
horizontal-roll casting machine, which produced satis- 
factory strip of high quality as to structure, gauge, and 
surface, from lead and tin, and their alloys. 

\ few years ago I did some development work in the 
production of brass strip. With the co-operation of 
Messrs. The Scovill Manufacturing Company, of Water- 
bury, we succeeded in producing substantial tonnages 
of 12-in. wide, sound brass strip, of good physical 
characteristics, in strips weighing up to 3,000 Ib. The 
costs were low, and the metal was sound; red stains 
on the surface, due to segregation, however, made the 
product unsaleable where high finish or chromium 
plating was required. To correct this condition, of 
course, would require the use of two processes in a 
plant and would vitiate a large part of the advantages 
due to lower costs. A little later, Messrs. The Crown 
Cork and Seal Company, of Baltimore, undertook to 
commercialise the production of aluminium strip. They 
suceeeded in producing large quantities of strip 24 in. 
wide, sound and accurate in gauge, but still having sub- 
stantial segregation, since the metal was, of course, 
alloyed with copper. 

Obviously, the rolling of alloys had its disad vantages 
on account of the segregation inherent in the operation 
of these particular machines. This segregation came 
about because of irregularities in cooling, due to a 
folding of the frozen films in contact with the rolls, 
which, in turn, was due to the fact that the frozen 
film did not travel at the same speed as a point on the 
roll. At the pass where high pressures were being 
applied to the partially-chilled alloy, the lower melting- 
point constituents of the alloy were forced into the 
places of least cooling and least pressure. It is to be 
noted that all of these mills performed substantial work 
on the product. 

The most refined work on a rolling mill of this type 


was 


has been done recently by Messrs. The American Metal | 


The Scovill 
these firms 


with Messrs. 
In this work 


Company, in 
Manufacturing Company. 


conjunction 


confined their efforts to a pure metal, copper, which, | 


of course, would not be subject to segregation. They 
applied a most carefully developed system of controlled 
itmosphere in the furnace, at the runners, and in 
shrouds about the rolling mill itself, in order to pro- 
duce oxygen-free high-conductivity copper strip. In 
all of the before-mentioned work it may be said that 
we have succeeded in producing sound metal, of 
great length, straight, flat, with sufficiently accurate 
gauges for re-rolling, and at widths up to 24 in., 
coupled with low cost and a roll life satisfying com- 
mercial considerations. Messrs. The Crown Cork 
and Seal Company have rolled substantial tonnages 
of low-carbon steel, 24 in. in width, of very good 
quality, and Messrs. The International Nickel Com- 
pany have also rolled a substantial quantity of nickel 
and Monel metal. The roll life with these high- 


melting-point metals, however, was hopelessly short, | 


from the commercial point of view, compared with 
other processes, and, of course, the surface rapidly 
became defective. 

Having summed up these accomplishments, which 
[ believe are substantial, let me summarise our essential 
problems at this They were :—First, segre- 
gation ; second, our inability to get thin gauges, owing 
to the increasing effect of the above-mentioned folding 
as thinner strip was manufactured; third, higher 
speeds were desirable (all of the operations so far 
mentioned were carried out at speeds of between 
15 ft. and 50 ft. per minute); and, fourth, lower roll 
or cooling surface cost per ton was advisable, parti- 
cularly with steel, Monel metal and nickel. 

To solve the problem of segregation, it was decided 
that molten metal should be poured first on one cooling 
member, where it would be allowed to chill almost 
throughout its thickness, and then that it should be 
surface-rolled to chill and compress the very small film 


stage. 


Paper presented at the Annual Meeting of the 
\merican Society of Mechanical Engineers, held at 
Philadelphia, U.S.A. from December 4 to 8, 1939. 


Abridged. 


| | 
of unsolidified metal. To do this, it was necessary to | 
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form the bath of molten metal on one surface instead | 
of between two rolls, as had been done before. This | 
has been achieved by pouring molten metal both 
on the outside and on the inside of a cylindrical surface, 
but here important difficulties had to be overcome. 
These surfaces first had to be de-gassed to get a sound 


| 





| metal, and then they had to be cooled at high rates | 


| production can be cheaply obtained. 


for continuous production. This has been achieved. | 
When we remember that the strip is solidified almost | 
throughout before the surfacing roll finishes it, we see 
that no folding takes place and that segregation has | 
thus been eliminated. The production of thinner | 
strip has been worked out primarily by the use of high | 
speeds and very short contact between the molten 
metal and the cooling surface. For example, we produce | 
strip 0-025 in. in thickness at 500 ft. per minute, with 
a contact of 2 in., or in an elapsed time of ,), second. 








Obviously, the greatest savings are in the production | 
of thin strips, and there are large markets for these | 
products. 

As stated previously, we can produce thin gauges at | 
present at speeds up to 500 ft. per minute with every | 
indication that these speeds can be increased to the 
point where centrifugal force would throw the metal | 
off the cooling surface when pouring on the outside of the | 
roll. I should estimate that it is practicable to operate 
at speeds of 1,500 ft. to 2,000 ft. per minute. However, 
a continuous speed of 500 ft. per minute, such as we | 
have already achieved, seems to be fast enough for 
any commercial requirements compared with the 
intermittent feeding of ingots. One would, of course, 
expect little, if any, segregation to occur in such a 
short period of time as ,4, second, We are carrying on 
researches in the production of strip } in. thick, and 
also in pouring the metal on the inside of a ring to 
form a bath in the lower part, moving the ring to 
carry the solidified strip out of the bath beneath a 
surfacing roll. 

In order to reduce the cost of the cooling surface, 
instead of using expensive solid rolls and attempting 
to cool them on the outside, which would result in 
enormous fluctuations in temperature on that side and 
early fire cracking, we first successfully used a ring 
made from strip steel, driving it between two small 
rolls. The molten metal poured on the ring gives up 
the major portion of its heat of fusion thereto. This 
ring is very cheap; it can be 20 ft. in diameter, if 
desired, and presents such an enormous amount of 
inexpensive cooling surface that high speeds and high 
In order to 
avoid large amounts of scrap at the beginning of the 
heat, it is necessary to de-gas this ring by preheating 
it. For an upper roll, to surface the product, we have 
used internally-cooled rolls that have extremely thin 
walls, as low as } in., shrunk on splined shafts. It is 
an amazing fact that a roll as small as 2} in. in diameter | 
with a }-in. wall will apparently run continuously at 
these high speeds without heating up, if an adequate 
quantity of water at pressures sufficiently high is 
forced through it. The roll pressures required on these 
mills are extremely light, amounting to only a few 
hundred pounds per inch of width, This small surfacing 
roll is somewhat similar in operation to a boiler tube, | 
which, it is well known, will operate for many months, 
for 24 hours a day, with temperatures from 2,500 deg. 
to 3,500 deg. F. on one side and circulating water on 
the other. 

We have confined most of our efforts up till the 
present to brass. Sample heats of copper, aluminium, 
low-carbon steel, and silicon steel have, however, been 
rolled, with as good results as with brass at the time 
they were rolled, and much work is being done in this | 
direction at present. We can say definitely that our 
great difficulty due to strains and segregation in brass 
has been eliminated ; that we can turn out gauges as 
low as 0-015 in. in one operation ; that we can roll | 
strip at 500 ft. per minute with sufficiently good gauges | 
for re-rolling ; and that our roll cost per ton has become | 
an insignificant factor. The physical properties, surface, 
and grain structure of the various brasses, after a 
50 per cent. cold reduction and suitable annealing, are 
normal. Much work remains to be done on heavier 
gauges and on other metals and alloys. 





INSTITUTION OF NAVAL ARCHITECTS.—The 81st annual 
meeting of the Institution of Naval Architects will take 
place on Wednesday, March 13, in the lecture hall of 
the Royal Society of Arts, John-street, Adelphi, London, 
W.C.2. No papers will be presented or discussed, and 
only formal business will be transacted. A programme 
of the proceedings will be issued in due course, together 
with a list of the papers selected for publication in this 
year’s volume of the Transactions. Advance copies of | 
these papers will be available and written contributions 
will be invited and published, together with the author's 


| 


replies. No dinner will be held this spring. The offices 
of the Institution are at 10, Upper Belgrave-street, | 
| London, 8.W.1. | 
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FIRE-FIGHTING EQUIPMENT FOR 
ELECTRICAL INSTALLATIONS. 


As a consequence of the numerous fires that have 
occurred in electrical installations in different parts 
of the country, the British Electrical and Allied 
Industries Research Association were commissioned 
to carry out a series of tests in order to investigate 
the limitations and fields of application of the methods 
of fire extinction available. A description of the test 
installations designed for this purpose and of the testing 
technique adopted are given in a report which was 
published in the December issue of the Journal of the 
Institution of Electrical Engineers. The same report 
also includes the results and a detailed commentary 
on the tests, as well as a number of recommendations 
of a general character. The report was discussed 
at a meeting of the Institution held in London on 
Thursday, January 25. 

It was realised from the outset that it would be 
impossible to create on a test ground all the combina- 
tions that might occur in practice. It was felt, 
however, that tests on the more serious risks would give 
results from which conclusions covering all normal 
installations could be drawn. It was, therefore, 
decided to carry out tests on transformer banks exposed 
to the atmosphere and in buildings, in cable tunnels 
and ducts, and on cable runs and ducts exposed to the 
atmosphere. A test ground for this purpose, of which 


| a plan is given in Fig. 1, page 140, and a general view in 


Fig. 7, Plate VIII, was laid out adjacent to the Barking 
power station of the County of London Electric 
Supply Company, Limited. Transformer banks 
exposed to the atmosphere were tested on equipment 
known as the * outdoor oil fire,’ the position of which 
is shown in Fig. 1, and the construction of which will 
be clear from Figs. 2 and 3, page 140. The transformer, 
of which a general view is given in the right foreground 


| of Fig. 7, as well as in Fig. 14, Plate VIII, comprised 
|a tank 5 ft. 6 in. square and 3 ft. deep, which was 


erected on an angle-iron frame with the top edge of the 
tank 10 ft. from ground level. Round the sides of this 
tank and reaching to within | ft. 6 in. of the ground 
were nests of tubes designed to represent the cooling 
tubes of ordinary transformers. The normal quantity 
of oil tested in this tank was 360 gallons. ‘To represent 
the conditions arising from a burst or split, the tank 
was provided with a restricted drainage tube through 
which a known quantity of oil could be released into 
a pit formed by dwarf walls. Arrangements were made 
so that during the course of the tests jets of oil under 
pressure issued from a pipe round the top of the cooling 
tubes in order to represent the pressure leaks, which 
might arise through the disappearance of a cover 
gasket accompanied by a pressure rise inside the 
transformer, or by leaks due to oil falling down from a 
conservator at a higher level. Provision was also made 
to admit water under pressure to the bottom of the 
tank and so to vary the height of the oil level during a 
test, even to the extent of making it overflow the top 
edge of the tank before or during the course of the fire. 
Electric heaters were installed to preheat the oil before 
the test. 

A concrete building, 10 ft. by 12 ft. by 15 ft., the 
position of which is shown in Fig. 1, while the construc- 
tion is illustrated in Figs. 4 and 5, page 141, and from 
Fig. 8, Plate VIII, was erected for carrying out the 


| indoor fire tests. The normal ventilation was provided 


by six 9-in. by 3-in. hit-and-miss ventilators at the 
bottom and six equivalent air bricks at the top. 
There were doors at the front and a ventilating flap 
at the back which could be adjusted so as to allow a 
certain amount of additional ventilation. The oil 
tank used to.represent a transformer was similar to 
that used for the outdoor tests, except that it was not 
provided with cooling tubes on the outside. The 
normal quantity of oil used on a test on the indoor 
transformer was 60 gallons. For the cable-tunnel 
tests a special building was erected, the position and 


| construction of which are shown in Figs. 1 and 6, 


respectively, while exterior and interior views are given 
in Figs. 9, 10 and 11, Plate VIII, the latter showing the 
nozzles for the diffusion of the carbon-dioxide gas, 
which was one of the agents used for extinguishing the 
fires. As will be seen, this comprised two parallel walls 
32 ft. long by 6 ft. 4 in. high and 6 ft. 4 in. apart. 
The roof was removable and there was a door at each 
end. Cable racks were fitted alongside the centre 
portion of one of the walls of this tunnel and the 
centre portion only was used for the fire tests in 
order to avoid any effects due to doors and other 
special conditions, The cables were laid in the racks and 
were of the 33-kV single-core paper-insulated lead- 
covered and gate-served type. Lengths of 19/0-064 in. 
and other smaller section vulcanised-rubber cables were 
added to represent the wiring for the control or 
auxiliary circuits. The same building was used 
for the gallery tests, and is shown in Fig. 13, Plate VIII, 
the roof being removed to simulate the conditions 
where cables are laid along walls in a fairly high room. 
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For the outdoor oil fires, the oil in the test tank was 
heated electrically to its flash point, about 315 deg. to 
320 deg. F. About 360 gallons were normally used, 
of which about 50 gallons were allowed to flow into 
the pit through the drain tube. In the case of automatic 
protective installations, electrically-operated firing 
vas employed, this taking place in five places simul- 
taneously to ensure rapid spread. Hand firing was 
sometimes used when more convenient for the delayed 
manual tests. As soon as the oil had ignited, it was 


caused to overflow the top of the tank and jets of 


vil under pressure were made to issue from the pipe 
round the top of the tube. When inert gases were used 
is extinguishing media, screens were erected round 
three sides of the “ transformer,” as shown in Fig. 14, 
Plate VIII. For the indoor fires, the oil was also 
preheated electrically to its flash point, the quantity 
used being normally 60 gallons, of which 20 gallons 
were allowed to flow over the floor through the drain 
In the case of automatic protective installa- 
tions, electrically-operated firing was employed, 
firing taking place at three places simultaneously. 
In the case of delayed manual operation, the fires 
were sometimes ignited electrically and sometimes 
by hand. The technique employed for tests in the 
tunnel or gallery consisted in wrapping a small quantity 
of hessian round the two lower cables in two or three 
places. These hessian coverings were soaked in 
transformer oil and ignited by means of a petrol- 
soaked wad carried on the end of a rod about 8 ft. 
long. Immediately before the test, about 5 gallons 
of transformer oil were splashed over the cables and 
the wall to represent the projection of oil due to a blow- 
out type of fault. The fires were allowed to burn 
freely until either the automatic gear came into opera- 
tion or the signal for operation was given. 

The which were carried out with methyl- 
bromide gas, carbon dioxide, mechanical foam, chemical 
joam, and water, were divided into the following cate- 
gories ; With fixed equipment and both fully automatic 
and non-automatic features, on the outdoor, indoor and 
cable-testing installations. In these the fires 
were allowed to burn for 2} minutes, which was, 
however, varied in order to provide a similar intensity 
The signal was then given 
Portable 
cable 


tube 


tests, 


cases 


in all comparable tests. 
to discharge the extinguishing medium. 
devices also tested on the outdoor and 
yallery installations only. A number of tables giving 
the test results are reproduced in the paper, with 
ibbreviated and a full report (V/T7) on the 
work obtainable from the British Electrical and 
Allied Industries Research Association. 

As regards transformer banks exposed to the atmos- 
phere, there were two tests with water on fixed-nozzle 
installations with automatic operation and four tests 
with fixed nozzles and delayed manual operation. The 


were 


notes, 


quantity of water used varied from 145 gallons to 
900 gallons, the larger quantity being used in an 
unsuccessful attempt to extinguish a fire on a piece 


of rag left in a nest of cooling tubes. This experience 
indicates the desirability of taking special steps to 
prevent combustible material from being left about in 
nooks and crannies of electrical equipment. No screens 
were installed round the transformer during these tests. 
They do not, therefore, appear to be necessary from 
the point of view of fire extinguishing, but they may 
be desirable in certain cases to avoid the risk of fire 
spreading from one piece of apparatus to another. 
There were five tests with carbon dioxide, two with 
fixed nozzles and automatic operation and three with 
fixed nozzles and delayed manual operation. On two 
of the tests the amount of carbon dioxide discharged 
was 350 Ib. or sufficient to release a volume of 
3.150 cub, ft., the total volume enclosed by the screens 
being about 1,200 cub. ft. This is many ‘times greater 
than the quantity found for the indoor 
tests Even with this concentration, one test was 
unsuccessful, thus indicating the risk of failure which 
result from the dispersal of fire-extinguishing 
‘ in outdoor installations. In three of the tests 
no less than 5.400 eub. ft. was released to cover the 
same volume. In two cases freezing occurred at the 
«mall holes drilled in the pipes for the release of gas, 
which shows that properly-designed diffusers should be 
installed at all release points 

['wo tests were carried out with methyl bromide, 
vw with fixed nozzles and automatic operation and 
me With fixed nozzles and delayed manual operation 
Che second of these was not successful owing, probably, 
to the position of the discharge rings being unsuitable. 


gas 


recess iry 


may 


ras 


(yn each test about 450 cub. ft. of gas were released 
to cover a volume of 768 cub. ft. Two tests were 
carried out with foam, both with fixed nozzles and 


delayed manual operation. Generally speaking, both 
were successful, though the foam used in one was much 
thinner than in the other, and the additional quantity 
of water caused the oil to boil over several times. 
The question of foam consistency, in fact, requires very 
careful consideration. If the foam too thick, it 
has difficulty in penetrating into odd corners of the 
installation, whereas if it is too thin it is apt to cause 
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(88.8) 
boiling over of the oil. In this respect, foam has a 
different action from water applied under high pressure. 
A further point which has to be watched is the distri- 
bution of the foam between the various nozzles. 





Unless care is taken in the lay-out of the equipment, | 


there is a risk of certain nozzles being starved for 
the benefit of others. Four tests, two with foam and 
two with water, were successfully carried out to assess 
the value of back-up protection. 

As regards indoor oil risks, three tests were made 
with methyl bromide, one with fixed nozzles and 


automatic operation and two with fixed nozzles and | 


manual operation. There were six tests with carbon 
dioxide, two with fixed nozzles and automatic opera- 
tion and four with fixed nozzles and delayed manual 
operation ; test with water with fixed nozzles 
and automatic operation and one test with foam with 
fixed nozzles and delayed manual operation. With 
one exception, all these tests were successful. The 
exception was when methyl bromide was used with 
fixed nozzles and delayed manual operation. About 
48 Ib., or 180 cub. ft., of the medium were discharged 
and the fire was thought to be extinguished ; in fact, 
the main oil fires, both tank and floor, were out. A 
pocket of burning gas, however, was trapped over the 
door and flashed back to the tank top, which re-ignited. 
This test was made under conditions which were much 
more severe than the other tests in which inert gases 
were used. Both doors and flap were left open and 
there was a direct through draught of 8 m.p.h. to 12 
m.p.h, 


one 


When the test was repeated under the same 
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conditions as those which obtained with the others, 
it was successful. It might even have been successful 
under the initial conditions if the top distribution 
ring had been placed higher. In the carbon-dioxide 
tests, the amounts of gas discharged were either 
900 cub. ft. or 1,350 cub. ft., compared with 90 cub. ft. 
and 18 cub. ft. with methyl bromide. The concen- 
trations used in both cases should serve as a basis for 
the quantities to be provided for in the protection of 
installations of this type, where fires may occur under 
the same conditions. No drop curtains or other devices 
were used to prevent leakage of gas to the outside 
atmosphere and should these be provided, where inert 
gas protection is chosen, due allowance may be made 
in the minimum quantities of gas to be provided. 
In the other tests, 30 gallons of water and 250 gallons 
of foam were used. The water was, however, applied 
by the operation of the automatic discharge heads 
after the fire had been burning for 58 seconds, whereas 
the foam was used to extinguish a fire which had been 
burning for 2 minutes. The tests show that relatively 
small quantities of water are required where the amount 
of oil involved is small. As in the case of outdoor 
fire risks, special consideration must be given to the 
lay-out of the various components, and careful balancing 


|is desirable in order to ensure either correct concen- 


tration of the gases or correct distribution of the foam 
and water. 

In the cable-tunnel tests, only methyl bromide and 
carbon dioxide were used as fire-fighting media. In 
all, there were two tests with methyl bromide, one 
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with fixed nozzles and automatic operation and one 
with fixed nozzles and delayed manual operation. 
All the fires were surprisingly fierce considering the 
short time interval during which the cables were alight 
before the application of the fire-fighting medium. 
In one of the methyl-bromide tests, the automatic 
operating gear was of the British Electricon type. 
This detector proved to be so sensitive that it was found 
impossible to light the fire without tripping the operat- 
ing device. The device was, therefore, abandoned, 
and as with non-automatic operation the fire burned 
for 2 minutes 45 seconds before the methyl bromide 
was discharged, it was considered that the same 
medium would have been equally successful had it 
been operated by automatic gear. The amount 
of methyl bromide used was 90 cub. ft., whereas the 
total cubic contents of the tunnel was about 1,100 cub. 
ft. In all the carbon-dioxide tests a volume of 900 cub. 
ft. was employed. Both the automatic tests were 
successful, while one of the non-automatic tests failed, 
due to smouldering materials. It appeared that rapid 
discharge was an essential of success. 

Water, foam, methyl bromide and carbon dioxide 
were tested in the cable gallery. In all, eight tests 
were carried out, six of which were successful. Four 
tests were made with fixed nozzles and delayed auto- 
matic operation and four with portable hand apparatus. 
One test was carried out with methyl bromide supplied 
from a portable hand truck, the quantity of medium 
discharged being 180 cub. ft. Three tests were carried 
out with foam which was supplied from fixed installa- 
tions, in two cases, and in the third by a portable appa- 
ratus of the knapsack type. In the fixed installation 
tests, one test using 260 gallons of foam was successful, 
while the other was unsuccessful although 800 gallons 
were discharged. The foam that was used successfully 
was of a thin watery consistency, whereas the foam 
which was unsuccessful was of a thick consistency, 
which prevented it from running freely into the space 
between the cable and the wall. Water was used in 
two fixed installations of different types. In one case, 
the fire was extinguished successfully with 94 gallons 
of water whereas, in the other case, it was extinguished 
with 13 gallons. Two tests were carried out with 
carbon dioxide supplied from a portable hand truck. In 
both cases 100 lb. was discharged. One test was success- 
ful and the other unsuccessful, the lack of success being 
due to smouldering material. One test only was 
carried out with a portable foam installation using 
foam of a thin consistency. This test was successful 
and the quantity of foam used was 135 gallons. 

In some general remarks on these results, it is 
pointed out that the tests were concerned with fire- 
fighting aspects alone, and did not take into account 
such factors as damage to electrical plant or the possi- 
bility of shut-downs due to temporary breakdowns 
f insulation caused by any of the extinguishing agents 
used. Whatever type of installation be provided, 
it is essential that adequate provision should be made 
for isolating the electrical equipment affected by the 
fire as quickly as possible, and for hydrants, so that 
in case of emergency, an efficient back-up protection 
is immediately available. Where water is used in the 
form of fixed installations, it is essential that the amount 
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available should be equivalent to 4 minutes to 5 minutes 
supply. The mains should be of sufficient bore to 
prevent excessive pressure drop between static and 
flowing conditions, and should not be subject to large 


| variations of pressure due to supplies being drawn 


elsewhere. Where automatic installations of the dry 
detector type are used in residential areas, adequate 
air storage should be provided in order to avoid com- 
plaints due to noise from frequent starting and stopping 
of the compressor. In no case should the running 
pressure fall below 50 lb. per square inch at the highest 
nozzles when all the nozzles are open. The lay-out 
of the nozzles should be such that the risk is well 
covered at all points and particular attention should 
be paid to blind spots where combustible materials 
may gather. 

Fixed installations of foam appliances must be 
carefully balanced to ensure that the foam supply 
is evenly distributed over the whole risk. This balance 
is more critical than that for water and, unless precau- 
tions are taken, one part of the installation may rob 
another of an adequate supply, thereby reducing the 
effectiveness of the installation as a whole. The 
consistency of the foam should not be so thick that it 
flows over oil with difficulty or will not creep into 
inaccessible places. On the other hand, for oil risks, 
in particular, it should not be so watery as to cause 
undue “ boil over.” In outdoor installations, especially 
in exposed places, precautions should be taken to 
ensure that the likelihood of the foam being carried 
away by high wind is reduced to a minimum. Gas 
installations require careful design, and it is probably 
true to say that the success of this type of protection 
depends as much, if not more, on the installation itself 
as upon the medium used. Methyl bromide is quicker 
in action and there is no more risk with it than with 
carbon dioxide. 

Automatic operation may be made to depend upon 
detector heads of various types actuated by a rise in 
temperature. Complete reliance upon a single detector 
should not be tolerated as this may cause considerable 
delay in operation. Detectors should be installed at 
strategic points. Smoke detectors were used on one 
test and proved so fast in operation that it was found 
impossible to ignite the fire without bringing them into 
action. There are many situations where their use 
could be considered with advantage. The dwarf 
walls used were,too small and too close to the base of the 
installation to prevent the flow of burning oil. In 
practice, dwarf walls should be such that burning oil 
will fall inside them. The pits formed by such walls 
should be provided with adequate drainage designed 
to prevent the flames from an accumulation of burning 
oil from acting upon the remainder of the installation, 
and also to avoid a possible overflow of burning oil 
without the consequent danger of fire spreading. 

As regards outdoor oil risks, the most suitable form 
of fixed installation is the atomised-water type. If 
this cannot be easily employed, then foam can be used. 
If neither of these methods can be utilised, inert gas 
installations can be used, provided suitable barriers 
and screens are installed to prevent dispersion of gas 
and a sufficiently large quantity of gas is provided. 
Where other forms of media are available, gas protec- 
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tion is not recommended for this type of risk. Where 
weatherproof metal-clad gear is installed indoors, 


atomised water will provide adequate protection. 
Gas protection is also adequate where conditions are 
such that reasonable protection from draughts is 
provided. It has the advantage of leaving no trace 
and of being immune from risk of damage to other 
apparatus, Adequate protection can be obtained 
with foam installations. These, however, have the 
disadvantage of leaving deposits which may hinder 
repair operations. That these may be considerable 
is illustrated by Figs. 12 and 15, Plate VIII, which 
show the foam deposit on the test tank after the 
extinction of a fire. 

For cables in enclosed spaces not liable to draughts, 
inert gas protection is effective under conditions of 
rapid operation. Delay in operation may result in 
sufficient evolution of heat to cause smouldering, with 
the attendant risk of re-ignition. Water and foam are 
subject to the same limitations as with indoor risks, 
but may give rise to greater difficulties from drainage 
and cleaning. If there is no risk of brisk through 
ventilation and, if care is taken to supply gas in sufii- 
cient quantity to counteract dispersion, the above 
remarks also apply to cable galleries. In other cases 
gas should not be used, but water or foam will afford 
adequate protection. The most suitable type of 
medium for portable appliances follows the same 
general lines as that for fixed installations. On account 
of the conductivity of the medium, foam and soda 
acid should, however, never be used on live apparatus. 
Portable appliances should always be of adequate 
capacity for the risk they are intended to cover. No 
opportunity arose for using carbon-tetrachloride 
extinguishers, but these have proved successful in 
dealing with small incipient fires. Great care should 
be taken in using carbon-tetrachloride, carbon-dioxide 
or methyl-bromide extinguishers in confined spaces, 
on account of risk to the health of the operator, When- 
ever such extinguishers have been used in any closed 
space thorough ventilation is necessary before the room 
is re-entered. Whatever type of installation is used, 
back-up water hydrant protection should be provided 
in case of emergency. The position, number and lay- 
out of such hydrants should be considered for each case 
after consultation with the chief officer of the local 
fire brigade. 








South WaALes TIN-PLATE INpuUsTRY.—The weekly 
report of the Incorporated Swansea Exchange, Royal 
Metal Exchange, Swansea, states that makers of tin-plate 
in the neighbourhood are engaged upon orders for 
10,250,000 boxes. 


THE Royat AERONAUTICAL Socrery.—The 28th 
Wilbur Wright Memorial Lecture before the Royal 
Aerongutical Society will be delivered on Thursday, 
May 30, in the Lecture Hall of the Institution of Electrical 
Engineers, Savoy-place, Victoria-embankment, London, 
W.C.2, by Dr. Roxbee Cox, F.R.Aé.S., on “ The Future 
of Civil Aviation.” The time of the Lecture will be 
announced in due course. 
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BRITISH STANDARD 
SPECIFICATIONS. 
Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 


ment of the Institution, 28, Victoria-street, London, 
S.W.1, and, unless otherwise stated, the price is 2s. 
net, or 2s, 2d. including postage 


Galvanised-Wire Netting and Cloth A further speci- 
fication in the series dealing with air-raid precautions 
has recently been issued. The material covered by the 
publication is galvanised-wire netting and cloth of the 
type suitable for covering windows and glass to prevent 
the scatter of flying splinters as the result of blast 
effect. The specification, which is designated BS/ARP 
No. 8, lays down the size of mesh, the diameter of the 
wire, and the and length of the roll. [Price 
“d. net, or 3d. post free. | 


Ciatern for Decontami nating infi-Giaa ¢ lothing. 
\ revision of specification BS/ARP No. 4, which deals 
with a fitted cistern suitable for the decontamination 
of anti-gas oilskin clothing, has now been issued. This 
loes not differ in detail from the previous issue, but 
to encourage manufacturers to develop their 
ms of baskets, a note has been added at the 
ision to emphasise that the design 
a suggestion, and that 
provided that the 


we ight 


in order 
own desig 
heginning of the re 


shown is only put forward as 


ilternative designs can be used, 


hasket conforms to the overall dimensions, so that it 
ean be fitted into the standard cistern. Furthermore, 
the hasket must lx adequate to perform the task 
required of it, and its weight must not exceed the 
figure given in the specification Price 2d. net, or 
3d. post free 


Steel Tubes for Water-Well Casing At the request 
of the War Office and with the full co-operation of the 
Water-Well Drillers’ specification, 
No. 879.1939, for steel tubes for water-well casing has 
heen prepared and issued. The specification applies to 
lap-welded and weldless steel tubes having nominal 


\ssociation, a 


diameters from 4 in. to 48 in., with two types of 
serewed joints, namely, (a) screwed and socketed 
(with V” or square-form threads), and (+) with 


flush joints inside and out, with square-form threads 
The quality of the steel is determined by tensile, bend, 
ind flattening tests, whilst flattening are 
included to determine the quality of the weld. Hydrau 
lic-test pressures are prescribed and general require 
ments are included concerning the accuracy of align 
ment of the joints, the coating or oiling of the tubes 
despatch, and the packing of the tubes for 
transport. Full data are given regarding the dimensions 
of the tubes and sockets and their screw threads 


tests also 


before 


Lighting of A.R.P. Shelters 
the concerning air-raid precautions equipment 
hears the title A Reduced Scheme for the Lighting 
of Shelters where A.-C. Mains are Available.” It is 
designated BS/ARP No. 26 and its principal object 
is to provide for a lighting installation from the mains, 
together with a battery and associated equipment for 
emergency use, at an overall price of approximate ly fa. 
per person accommodated in the shelter An installa 
tion at about this cost but deriving the lighting entirely 
from batteries, with other batteries in reserve. is 
already provided for in Part | of specification BS /ARP 
No. 6, which was published some time ago; but, up 
till the present, there has been no standard scheme 
which would enable the supply to be derived from the 
mains and at the same time provide for reserve and 
for a reasonable standard of quality at this low cost 


A new specification in 


series 


The new specification is applicable to shelters of any 
size, large or small, but the equipment is specified 
terms of units of 50 persons, the estimated 
cost of 58. per person has been based on prices for a 
shelter. This figure. not 
include an allowance for the cost of bringing the main 
supply to the shelter. The lighting is at 12 volts, 
derived from the mains through a transformer. or 
from a battery through a change-over switch. Four 
lighting points provided for every 50 persons, 
these being wired as two sub-cire tits ; normally, both 
sub-circuits supplied from the transformer, but, 
under emergency conditions, of the sub-circuits 
can be switched over to the batter: Details are given 
of the wiring, lamps, switches, transformer, 
batteries and spare parts. [Price 3d. post free.] 


m and 


0-person however, does 


are 


are 


one 


fuses, 


ADDENDUM. —Re 
of which 
a six-spindle automatic chucking machine, manufactured 
The National Acme Company, Cleveland 
Ohio, U.S.A., was described, we are informed by Messrs. 
Burton, Griffiths 

street, Sparkbrook 


aole for 


LATHE 
of January 5, 


AUTOMATKI CHUCKING 


ferring to our issue on page 8 


by Messrs. 
and Company, Limited, Montgomery- 
Birmingham. 11, that they the 
machines in this country 


are 


agent these 
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TENDERS. 


received from the Department 
George-street, London, 8.W.1, particulars 
undermentioned tenders, the closing dates of 
Details may be obtained on applica- 


We have of Overseas 
Trade, Great 
of the 
which are as stated. 


tion to the Department at the above address, quoting 
the reference numbers given 

Switchgear, 110 kV, outdoor, and steelwork for the 
Hamilton district. Public Works Department, Welling- 
ton, N.Z February 13 T.15,641/40 

Travelling Crane, 74 ton, single-motor Public Works 
Department, Wellington, N.Z March T. 15,642 40.) 

Road (Craders. Union Tender and Supplies Board, 
Pretoria ; February 15 (T.Y. 15.710/40.) 

Electrical Equipment. With reference to the call for 


transformer and 
teservoir Substation. 
learn that the Union 
has extended the 
10.) 


low-pressure switchgear, a 
Voortrekker 
144 


Supplies 


tenders for 
for 


on 


cable Hoogt« 


noted ante, we now 


Tender 
closing dat« 


page 
Board, Pretoria, 
29. (T. 15, 
Elect ric 


Brisbane 


and 
to February 02 
The 


street 


Light 
Australia ; 


Protection Relays. 
Limited 


City Company, 


Boundary Feb- 


ruary 28 (T. 29,997 /39 

Combined Switch and Fuse Boards, 4.000, metal-clad, 
for use in connection with domestic supplies. Electricity 
Department, Cape Town; February 14. (T. 15,678/40.) 

Transformer, 300 kVA, for G.P.O. at Johannesburg. 
Union Tender and Supplies Board, Pretoria; Feb- 
ruary 22. (T. 15,707/40 

Ventilating Plant for parachute room, Zwartkop Air 


and Supplies Board, 


$0.) 


Union Tender 


22. (T. 15,708 


Station, Pretoria. 


Pretoria ; February 


Vilitary Equipment for South African Police. Union 


Tender and Supplies Board, Pretoria; February 29. 
(T. 15,716 /40.) 

Travelling Crane, 5-ton, overhead, single-motor, for 
indoor operation in the substation switchroom, Mount 


Roskill, Auckland. Public Works Department, Welling- 
ton, N.Z.; March 5. (T. 15,770/40.) 
Chemical Dry Feed Machines, two. Municipal Water 


Department, Singapore, Straits Settlements; April 30. 
(T. 15.853 /40.) 
Cables and Jointing Material Electricity Depart- 


March 6. (T.Y 


Electricity 
15,894 /40.) 


Town Clerk, Municipal Offices, 


ment, Cape Town ; 15,893 /40.) 
Electricity Meters 
March 13. (T.Y. 


Street Lighting Fittings 


200. Department, Cape 


Town ; 


Johannesburg: March 16. (T. 15,896/40 

Electrical-Conduit Tubing Fittings for Public Works 
Department Union Tender and Supplies Board 
Pretoria ; February 22 (T. 15,898 /40 


Electrical Inatruments, comprising voltmeters, am- 
meters, milliammeters and a current transformer. Union 
Tender and Supplies toard Pretoria : Mareh 14. 
(T. 15,899 40 

Overhead Electric Travelling Cranes. one two-ton, two 
five-ton, and two ten-ton capacity, for the new foundry 
at Salt River Workshops. South African Railways and 
Harbours, Johannesburg ; April 1 (T. 15.897 /40.) 


RECEIVED. 


By H. P. 


BOOKS 


Drawing and Tracing SMITH. London : 


Crosby Lockwood and Son Ltd. Price 3s. 6d. net.) 
ilternating Current Motors and Control Gear. By C. H.C. 
CooK! London: Crosby Lockwood and Son Ltd. 
Price 3a. 6d. net 
Standard Screw Threads and Twist Drills (lncluding 
Hand Tackle). By Grorcre GENTRY. London : 


Ltd 
Railway 
Track Stress Research. 


1938 


Price 1s. 6d. net.] 
Central 


Perciva! Marshall! and Co., 
Government of India 
Office for Railways. 
1935, fo 
I and Il 
Dethi 
10 rupees, 


Department. 
Norember. 

Volumes 
BLACKWOOD. 


Progress Report. 
and |} A. 
Publications 


Norember 
By W. E 

The Manager 

together 


GELSON 
of 


Price 16s8., or 
Second and 
Publi- 


Free.) 


By COLIN MACBETH. 
revised edition. London: The British Rubber 
city 19, Fenchureh-street, E.C.3. 

Department of Scientific and Industrial Research. Index 
to the Literature of Volume 11. 
No. 2. September, by AGNES FE. 
GLENNIE. London: Office. [Price 
4s. 6d. net.) 

Traraur Maritimes. 
et Outillage des Ports. 
P. H. WATrER, CH. 
Paris : Dunod. Price 165 francs.) 

The Official Year-Book of the Scientific 
Societies of Great Britain and Ireland 
of Publications Issued During Session 1938-1939. 
piled from official London: Charles 

Ltd. [Price 


Rubber and Railways. 


Association, 


Food Investigation. 
1939. Compiled 

H.M. Stationery 
Intérieurs 
DE JOLY, 
ROUVILLE. 


III. Ovuvrrages 
By PROFESSORS G. 
LAROCHE and A. DE 


Volume 


and Learned 
With a Record 
Com- 
sources. Griffin 


md Co 10s. 


FEB. 9, 1940. 


PERSONAL. 


LIMITED 
London, 


Messrs. “* VOLSPRAY Grosvenor Gardens 
House, Grosvenor-gardens, S.W.1, 
chased the assets, including stock, goodwill, patents and 
registered designs, of Messrs. Kurt ERLACH, LIMITED 
(in compulsory liquidation). and will manufacture paint- 


have pur- 


spraying equipment of all types, particularly the “ Vol 
Air Volume ”’ of machine. The 
machines will manufactured at the works at 
Tidal Basin-road, London. E.16. The staff of 
Messrs. Erlach. Limited. have been taken into th« 
employment of Messrs. ‘* Volspray ** Limited. 

C.B.E., 


spray type spraying 


be new 
original 
Kurt 
LORD BARNBY, C.M.., has been appointed a 
member of the Central Electricity 
Sir ANDREW DuNCAN, G.B.E., 
membership of the Board on his appointment as President 
of the Board of Trade. 


Board in place of 


who has resigned his 


Lord Barnby served as a member 


of the Central Electricity Board from 1927 until 1935 
In connection with the return of the London offic« 
personnel of Messrs. GENT AND COMPANY, LIMITED 
Leicester, from Harrow to London, noted on page 88 
ante, the address of the firm’s London office and show 
rooms was erroneously printed as 147, Victoria-street. 


This should have read 47, Victoria-street, 3.W.1. 


Professor J. I. YELLOTT has been appointed Professor 
and director of the mechanical-engineering department 
at the Armour Institute of Technology, He will 
enter upon his new duties on September |, concurrently 


Chicago. 


with the commencement of operations of the new Illinois 


Institute of Technology. the new engineering school 
brought about by the amalgamation of the Armour 
and the Lewis Institutes of Technology. Professor 
Yellott succeeds Proressor P. C. HuNTLY, who is to 


become head of the civil-enginecring department. 
Ruston AND HOoRNsBY, Limirep. Lincoln 
whole of the share capital of MEssrs. 
DAVEY, PAXMAN (COLCHESTER). LIMITED, 
Standard Ironworks, The will be 
continued as heretofore under the managing directorship 
of Mr. E. P. PAXMAN 


MESSRS. 
have acquired the 
AND COMPANY 


Colchester. business 





FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


NOTES 


Efforts to develop ordinary commercial 
meeting 


Tron and Steel 


business, particularly on overseas account, are 


More orders are circulating, and there is 
The production of all types 
high level. 
and acid steels reaches record 
the heavy-machinery 
that all plants 
operating Government 
further works 

This is resulting in an increased demand for 
needs 


with success. 
a steady stream of inquiries. 
of basic materials has been maintained at a 
The demand for 

Reports 
branches 


to 


both basic 


dimensions from and 


engineering indicate types of 


are capacity. requirements 


show a increase and extensions are 


numerous 


steelworks’ and ironworks’ equipment. Overseas 


are on the increase, and valuable orders are on hand at 
several works. Business in mining plant for export has 
been maintained Dredging plant is in demand, while 


market 


machinery 


precious-metal washing machines find a ready 


Progressive lines include cement-making 
and ore-crushing 
plant. No diminution is reported in the orders received 
for electrical plant. and Sheffield works 


record tonnages of high-grade steel for the manufacture 


stone- machines. and coal-crushing 


are supplying 
of generating plant, transformers, switchgear and motors. 
Makers of points and crossings for tramways and railways 
are busy. Not only are British requirements increasing. 
but larger tonnages are going to South 
Africa, and Australia. The season in agricultural machi 
nery and parts is in full swing, and producing works are 
operating to capacity. The trade in engineers’ 
busy, the lines in demand being hacksaws and blades, 


America, South 


tools is 


twist drills, reamers, cutters, and precision tools. File 
makers have recovered much of the ground lost three 
years ago, and outputs show a satisfactory increast 
Farm and garden tools are in demand, and the light 
foundries are busier. 

South Yorkshire Coal Trade.—WLarger supplies of 


industrial coal are available, and the requirements of 


electricity and gas undertakings have been maintained 
Every effort is being made to overcome the shortage of 








housecoal. The export position has undergone little 
change ; the market generally is erratic. 
BRUSSELS INTERNATIONAL INDUSTRIES Farr.—The 


Director-General of the Brussels International Industries 
Fair, Palais du Centenaire, Brussels, 2, informs us that 
the Fair will be held from March 6 to 17. The exhibits 
will be arranged 2,750 stands erected in 11 halls 
covering 67,000 sq. m. (721,210 sq. ft.) of floor space. 
A publication, issued in French, English and five other 
languages, and in which the activities of the Fair are 
reviewed, is obtainable application to the General 
Management. 


on 


on 





ERM: Qu 2900. 


NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 

The Welsh-Coal Trade.—-Unusual business has been 
secured by South Wales coal exporters during the past 
week in respect of some cargoes for delivery to Switzer- 
land. The placing of these orders followed reports that 
the Governments of the two countries had reached an 
agreement for the supply of about 1,500,000 tons of 
British coals. 
generally, supplies only negligible quantities of coal to 
Switzerland. The coal required is understood to be 
chiefly locomotive descriptions. It is stated that the 
French National Railways have placed further orders 
locally for shipment during March. 
been stated, they have purchased some 300,000 tons for 
delivery during February and March. Trade with the 
French market generally continued along brisk lines, and 
the demand from this source is being well sustained. In 
spite of difficulties, a good level of exports has been main- 
tained. There was considerable activity in both the 
home and leading foreign sections, and supplies were not 
easy to secure. Duffs remained a very strong feature, 
and supplies of these sorts were almost fully sold for a 
long time to come. 
provided with outlets, but smalls were only quietly 
offering. Cokes and patent fuels were actively engaged. 

The Iron and Steel Trade.—Brisk 
ruled in the iron and steel and allied trades of South 
Wales and Monmouthshire during the past. week. 
works were engaged almost to capacity in 
orders already on their books, and the demand for all 
tinished products was maintained. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


(feneral Situation..-The advances in fixed prices of 


iron and steel are as expected and have attracted little | 


attention. Regular buyers readily pay the higher 
recognised market values, but Government requirements 
continue to absorb the bulk of the output. 
turers of some commodities are gradually increasing the 
supplies available for general industrial requirements. 


Cleveland Iron Trade.—There is no shortage of foundry 


iron, though the regular production of Cleveland pig has | 
yet been resumed and makers of Tees-side brands | 


not 
have very little tonnage on hand. Second hands hold 


Normally, South Wales, and Great Britain | 


Altogether, it has | 


Sized and large sorts were well | 


conditions again | 


Most | 
fulfilling 


Manufac- | 
| current quotations :—Crown bars, 121. 17s. 6d. per ton ; | 


ENGINEERING. 


NOTES FROM THE NORTH. 


GLASGOW, Wednesday. 





Scottish Steel Trade.—Active conditions continue to 
prevail in the Scottish steel trade and the high level of 
| production is being well maintained. Makers are having 
to cope with an ever-increasing demand from the ship- 
building industry, while there is also a steady pressure 
for supplies for munitions. Structural engineers have a 
good deal of work on hand and will be well engaged for 
some time, while general-engineering firms are at present 
consuming fairly large quantities.-of special steel on 
Government and other contracts. The demand for black 
steel sheets is again expanding and makers are well 
placed for business, as several new contracts have 
recently been placed locally. 
advanced in accordance with the new Order (No. 6) of 
the Ministry of Supply, as from February 1, which super- 
| sedes the Control.of Iron and Steel (No. 4) Order, which 
came into force on November 1, 1939. The advance in 
the price of heavy steel is 20s. per.ton, of medium plates 
| from 17s. 6d. to 27s. 6d. per ton, and of sheets 27s. 6d. 


per ton, but none of the increase goes to the producers, | 
and, as in the former Order (No. 4), the whole increase | 
goes into the central pool to meet. the enhanced cost of | 


imports. The following are the prices now prevailing :-— 


Boiler plates, 131. 8s. per ton; ship plates, 127. 10s. 6d. — 


per ton; sections, 12/..8s. per ton; medium plates 
(under ¥ in. thick), weighing 6 Ib. or more per square foot, 
141. per ton, and weighing under 6 Ib. but not less than 
4-81 Ib. per square foot, 147. 10s. per ton ; 


per ton; and galvanised, corrugated sheets, No. 24 
gauge, in not less than 4-ton lots, 201. per ton. 


Malleable-Iron Trade.—The malleable-iron makers in 


the position is much better. The re-rollers of steel bars 
have a large tonnage of work in hand, and consumers 
are pressing for deliveries. The raw-material position 
has improved considerably of late, as good supplies of 
semies have been coming forward. The new price Order 
No. 6, of the Ministry of Supply, is responsible for the 
increased prices now ruling, and the following are the 


No. 3 bars, 122. 10s. per ton; No. 4 bars, 121. 158. per 
ton; and re-rolled steel bars (tested), in 4-ton lots, 
141. 3s. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—In the Scottish pig-iron 
trade the demand from consumers is still of an urgent 


Steel prices have now been | 


black steel | 
sheets, No. 24 gauge, in not less than 4-ton lots, 17/. 10s. | 


the West of Scotland are fairly busy, and as satisfactory | 
supplies of raw material have recently been coming in, | 
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NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
| morning in the week preceding the date of the meeting. 

PHYSICAL SOciETY.—To-day, 3 p.m., Birkbeck College, 
Bream ’s-buildings, Chancery-lane, E.C.4. (i) Demon- 
stration of a Mechanical Device for the Rapid Estimation 
of the Constants of a Lens System, by Dr. E. J. Irons. 
(ii) “‘ On the Evaluation of e, m and h,”’ by Dr. C. G. 
Darwin. (ili) “‘ On the Mode of Action of the Geiger- 
Miller Counter,” by Mr. C. H. Collie and Dr. D. Roaf. 
(iv) “‘ An All-Electric Clock,” by Dr. P. Vigoureux and 
| Mr. H. EB. Stoakes. 

JUNIOR INSTITUTION OF ENGINEERS.—To-night, 6.30 
p.m., 39, Victoria-street, Westminster, 8.W.1. Ordinary 
Meeting. ‘ History and Development of Lubricated 
Plug Valves,” by Mr. P. Meredith. 

INSTITUTION OF MINING ENGINEERS.—Saturday, Fel- 
ruary 10, 11 a.m., Royal Victoria Station Hotel, Sheffield. 
Annual General Meeting. (i) Presidential Address, by 
Mr. E. O. Forster Brown. (ii) “‘ Mine Supports During 
War Time,” by Messrs. A. M. Bryan, M. A. Hogan, and 
J. A. 8. Ritson. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Scottish Branch: 
Saturday, February 10, 3.30 p.m., The Royal Technical 
| College, Glasgow. “The Making of Some Marine 
| Auxiliary Castings,”” by Mr. R. R. Cunningham. Lanca- 
shire Branch, Burnley Section: Tuesday, February 13, 
7.30 p.m., The Municipal College, Ormerod-road, Burnley. 
| ** Mould Conditions and Soundness,”’ by Mr. A. Hopwood. 
| Lancashire Branch: Wednesday, February 14, 7 p.m., 
The Engineers’ Club, Manchester. ‘* Interesting Features 
of the Non-Ferrous Foundry,” by Mr. F. Hudson. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Monday, 
February 12, 6 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Informal Meeting. Discussion on “‘ Emergency 
| Jointing of Cables,” to be opened by Dr. P. Dunsheath. 
| North-Eastern Centre: Monday, February 12, 6.15 p.m., 
| The Newe House, Pilgrim-street, Newcastle-upon-Tyne. 
Discussion on “ Fire-Fighting Equipment for Electrical 
Installations,” to be introduced by Messrs. J. Hacking 
and R. A. McMahon. Transmission Section : Wednesday, 
February 14, 6 p.m., Savoy-place, Victoria-embankment, 
| W.C.2. “ Practical Aspects of Earthing,’’ by Messrs. E. 
Fawssett, H. W. Grimmitt, G. F. Shotter and H. G. 
Taylor. Jrish Centre: Thursday, February 15, 6 p.m., 
| Trinity College, Dublin. ‘‘ The Development of Electric 
Heating in England,” by Mr. T. Illingworth. 


hardly any local iron parcels, but the situation is not at | nature, and the output from the furnaces in blast shows | 

all perturbing. Foundry owners are receiving regular no falling-off. Steady pressure from steel makers is INSTITUTION OF THE RUBBER INDUSTRY.—Monday, 
and ample deliveries of Midland iron and supplies from | general, and every endeavour is being made to keep all) February 12, 7.15 p.m., Northumberland Rooms, North- 
that quarter promise to be well maintained. The fixed customers well supplied. By the Ministry of Supply | umberland-avenue, W.C.2. ‘“‘ What is Costing and Its 
prices of Cleveland pig have been raised to the basis of | Order No. 6, the prices of pig-iron haye been raised by | Relation to Price Fixing ? ” by Mr. D. Cairns. 





No. 3 quality at llls., delivered within the Tees-side 


zone. Values are thus still very considerably below 


quotations for Continental iron, odd parcels of which | 


continue to be offered here. 

Hematite.—The production of East Coast hematite 
continues on a substantial scale, but is insufficient for the 
expanding demand and stocks have been reduced to a 


very low level. Buyers are taking full supplies under 


running contracts and are anxious to negotiate for further | 


supplies. The requirements of the makers’ own consum- 
ing departments are heavy and are increasing. Stabilised 
quotations have moved up to the equivalent of No. 
grade of hematite at 127s. 6d., delivered to North of 
England areas. 

Basic Iron.—Increased production of basic iron is 
needed for use at makers’ adjoining steelworks and there 
is no tonnage available for other purposes. The quota- 
tion has advanced to 104s. 6d., but is nominal. 

Foreign Ore.—Consumers of foreign ore are well placed 
for supplies, following the regularisation of imports. 
hey have now satisfactory working stocks and additions 

re considered likely. 

Blast-Furnace Coke.—The large and increasing demand 

Durham blast-furnace coke is receiving adequate 
ittention and necessitates little new buying, local users | 


aving made provision for their requirements for some | 


time to come. Holders have good contracts to execute | 
und are not desirous of selling, as they are of the opinion | 
hat the advance of 2s. 6d. in quotations, in sympathy 
with the rise in pig-iron prices, is insufficient. Fixed 
market values are now ruled by good medium qualities 
t 31s. 8d., at the ovens. 

Vanufactured Iron and Steel.—Deliveries of semi- 
finished iron and steel continue at a rate which keeps 
the re-rollers very busily employed. Producers of all | 
finished commodities have good order books and demands 
for the delivery of some descriptions of material are | 
difficult to cope with. Sheet makers are now steadily | 
supplying orders for ordinary industrial requirements, | 
which had been delayed by Government priority elaims. | 
rhere is no abatement in the demand for heavy steel, 
‘nd shipbuilding requifites remain in strong request. As | 
Was anticipated, a 20s. rise in steel prices has been | 

nnounced, 


| 3s. per ton; and the current market quotations are as 
| follows :—Hematite, 61. 7s. 6d. per ton, and basic iron, 
5l. 48. 6d. per ton, both delivered at the steel works ; 
| foundry iron, No. 1, 5l. 15s. per ton, and No. 3, 51. 12s. 6d. 
| per ton, both on trucks at makers’ yards. 








THE Tin INDUSTRY IN 1939.—Statistics issued by the 
Hague Office of the International Tin 
Development Council indicate that the production of 
tin in the world during the last four months of 1939 was 


months of the year. This makes a total, for 1939, of 


183,700 tons, against 149,700 tons in 1938 and 209,100 | 


tons in 1937. 


THE JUNIOR INSTITUTION OF ENGINEERS.—-At an 
| informal meeting of the Junior Institution of Engineers, 
| held at 39, Victoria-street, London, S.W.1, on January 26, 
| Captain R. E. Trevithick, M.Inst.C.E., delivered a paper 
lon “The Advantages Accruing to Forced-Circulation 
Boilers.”” According to such information as was avail- 
lable, Captain Trevithick stated, the forced-circulation 
| boilers at work in Europe now numbered more than 
| 1,000, and had a total hourly evaporation of over 7,500 
tons of water. He proceeded to give a brief description 
of the best-known types, dealing in turn with the Loeffler, 
Sulzer, Benson, Velox and La Mont boilers. These were 
divisible into two classes, namely. the recirculation type, 
comprising the Loeffler, La Mont and Velox designs, and 
the ‘ once-through ”’ type, represented by the Benson 
| and Sulzer boilers, in which no drum was employed, the 
water being forced in at one end of the heating surface 
and leaving at the other end as steam, The advantages 
accruing to forced-circulation boilers as a class he 
summarised as (1) positive circulation under all condi- 
tions of loading: (2) the possibility of arranging the 
heating surfaces so as to obtain maximum heat absorp- 
tion; (3) the ability to use tubes of smaller diameter, 
consequently saving weight and increasing safety ; (4) 


the size of tubes could be adapted more readily to require- | 


|ments, to provide the most efficient heating surface ; 


(5) the saving in space, compared with natural-circulation | 
boilers ; and (6) the ability to determine with accuracy | 
) the ultimate gas and steam temperatures, 


Research and | 


96,400 tons, compared with 87,300 tons in the first eight | 


INSTITUTION OF CHEMICAL ENGINEERS.—Tuesday, 
February 13, 2.15 p.m., The Geological Society’s Rooms, 
Burlingten House, Piccadilly, W.1. ‘‘ Sedimentation and 
Flocculation,”’ by Mr. M. B. Donald. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Coventry 
Centre: Tuesday, February 13, 7 p.m., King’s Head 
Hotel, Coventry. ‘‘ Theory of Flexible Mountings for 
Internal-Combustion Engines,” by Mr. C. B. Iliffe. 
Luton Centre: Tuesday, February 13, 7.30 p.m., George 
Hotel, Luton. “ Some Anti-Friction Bearing Problems,” 
by Mr. M. J. Kraggs. North-Western Centre ; Wednesday, 
February 14, 7.15 p.m., The Engineers’ Club, Manchester. 
Discussion on ** The Work of the Service Department.” 

NEWCOMEN Sociery.—Wednesday, February 14, 
2.30 p.m., 4, Grosvenor-gardens, S.W.1. (i) ** Prehistoric 
Copper and Some Experiments in Smelting,’’ by Mr. H. H. 
Coghlan. (ii) ‘‘ A Note on Brindley,’’ by Mr. A. Titley. 

RoyAL INsSTITUTION.—-Wednesday, February 14, 
5.15 p.m., 21, Albemarle-street, W.1. ‘‘ X-Ray Optics,” 
|.by Professor W. L. Bragg. Thursday, February 15, 


| 


3 p.m. ‘* Measurement of Gravity,” by Dr. A. O. 
Rankine. Friday, February 16, 5 p.m. ‘ Physics in 
| War-Time,”’ by Professor Sir William Bragg. 


PRODUCTION ENGINEERS.—Preston 
Section: Wednesday, February 14, 7.30 p.m., Harris 
Institute (Technical College), Preston. ‘* Progress in 
| Machine Tool Design,”’ by Mr. R. C. Fenton. 

INSTITUTION OF MINING AND METALLURGY.—Thursday, 
February 15, 2.30 p.m., Geological Society’s Rooms, 
| Burlington House, Piccadilly, W.1. ‘“ Air-Conditioning 
| Plant, Kolar Gold Field,”” by Messrs. J. Spalding and 
lb. W. Parker. 
| INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
| February 16, 2.30 p.m., Storey’s-gate, 8.W.1. Annual 
| General Meeting. Presidential Address on *‘ Influence of 
the Mechanical Mind on the Development of Irrigation,” 
by Mr. E. Bruce Ball. 

Society OF CHEMICAL INDUSTRY.—-Chemical Engineer- 
ing Group: Friday, February 16, 2.30 p.m., The Chemical 
Burlington House, Piecadilly, W.1. 
Plant Manufacturer in Relation to 
by Mr. Brian N. Reavell and Dr. 


INSTITUTION OF 


| 
| 
| 
| 
| 
| 


| Society’s Rooms, 
“The Chemical 
Chemical Industry,”’ 
| G. E, Foxwell. 
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LUBRICANTS AND THE SEIZURE OF STEEL AND BRONZE. 


(For Description see Page 131). 








Fie. Sia). Ate Bronze Batis. MINERAL Fig. 8(6). Att Bronze Batis. Castor Om. 
Om A. 45 Kg. x 25. 150 Kg. X25. 











Fic. 8(c). Att Bronze Batis. Castor Om. 
250 Kg. xX 2. 






2 Sees, i 
ty 
FE “pe-0-39 
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so that the increase under war conditions amounts to 


92,600,000, or 21-65 per cent. ‘ 


=| NON-CORRODIBLE STEELS FOR AIRCRAFT AND AERO- 
| ENGINE CONSTRUCTION.—Messrs. Firth-Vickers Stainless 
Steels, Limited, Staybrite Works, Sheffield, 9, have issued 
| a wall chart, on both sides of which are set out specifica- 
— | tions of the various non-corrodible and heat-resisting 
| steels available to designers and manufacturers in the 
aircraft industry. The data given are very complete and 
they include percentage compositions of the elements 
| present in the various alloys, the mechanical properties, 
os! | |}the form and condition in which the materials are 
| | T _ t . - ——. | supplied, typical uses, specification numbers, weights, 
| per linear foot of bars, and, per square foot of sheets, 
aa | | | and other information of value in the design and drawing 
ate 30 40° © €0 40. too 180 300 300 400 §00 600 $00 200 | offices. The chart is well printed on thick cardboard 
’ Lead .. kg 4 3 | and is varnished to protect it from the atmosphere. 
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namely, the A” and “ B”’ types, 400 ft. in length, 
ind with deadweight capacities of 8,200 tons and 


8.10) tons, respectively; the “C” type, 331 ft. 
long and 5,050 tons deadweight ; the “ D” type, 
285 ft. long and 2.980 tons deadweight: and the 


376 ft. long, with a deadweight of 
The last-mentioned class numbered very 
few ships, the design being dropped at a compara- 
tively early stage. The “C” and “ D” types, also, 
were ordered only in relatively small numbers ; but 
several other types were added to the programme as 
it progressed. Thus, some of the 400-ft. ships were 
completed as tankers; new types “F” and “G” 
were authorised in the latter part of 1917; and an 

H” type was ordered, although none of the last 
three classes was actually in service at the time of 
the Armistice ‘N” type, of 
fabricated construction; and various forms of 
standard coaster. The “F" type was generally 
similar to the * B,” but had a higher speed (12 knots) 
ind a deadweight of some 10,800 tons. The “G” 
class had twin screws, a speed of 13 knots, and a dead- 
weight capacity similar to that of the “ F” 


Kk” type, 
7,020 tons. 


There was also an 


class. 
Considering the circumstances in which they were 
huilt, and more especially the competition existing 
for both steel and for shipyard labour, it must be 
regarded as a very creditable performance that, at 
the date of the Armistice, 148 standard ships had 
heen completed, while 33 more were so far advanced 
that they were ready for sea by the end of the vear. 
\bout 250 more were in various stages of construc 
tion, and orders for many others had been placed. 
No really detailed account of this exceptional ship- 
uilding effort has ever appeared, even the official 
history being little more than a general survey ; 
but it is on record that, at the end of 1918, 83 per 
cent. of the mercantile tonnage under construction 
in the British Isles consisted of standard ships. 
many of the details of the designs 
aroused a amount of criticism Although, 
to the uninitiated, there is an apparent similarity 
between cargo vessels of approximately equal size 


Inevitably, 
certain 


and speed, in normal times cach owner, and often 
builder, gradually many individual 
to the of particular 
Any attempt to produce an average design 
a number of these 
the natural result 


each evolves 


features meet requirements 
trades 
the sacrifice of 


with 


must necessitate 


individual peculiarities, 


that a “standard”? ship subsequently employed 
in a particular service may show to some slight 
disadvantage by comparison with another vessel, 


specifically designed for that service. Much empha- 
48 was laid on the reduction in the number of steel 
which feature of the standards of 
but this does not necessarily result in 


sections, 
the last war; 
economy of material in all cases, any more than the 
idoption of standardised machinery will ensure an 
optimum performance under all conditions. 

In the present instance, it may 
observed that Sir Lithgow. who has 
ippointed as Controller of Shipbuilding and Repairs, 
brings to his new task a valuable experience gained 
ws Director of Merchant Shipbuilding in the last 
war: and that Sir Amos \vre. who 18 transferred 
from the Ministry of Shipping to the Admiralty as 
Director of Merchant Shipbuilding and Repairs, 
been intimately number of 


was a 


however. he 


James been 


has concerned for a 


vears with the design and construction of ships of 


the general type that it is now desired to produce 
in quantity national Furthermore, it 
has heen stated officially that the production of steel, 
it’ the present time, 18 some yw per cent. greater 
than the peak figure attained during the 1914-18 
onflict, so that questions of material are likely to 
be less crucial than they were wl enthe first standard- 
ship programme was inaugurated, There remains 
the problem of obtaining sufficient skilled and semi- 
skilled the most to 
these advantages. Provided that a satisfactory 
solution can be found to that problem, there appears 
to expect that the total of British 
will be maintained at a level 
adequate to immediate needs ; and the close study 
ot the economics of ship operation enforced upon 
British builders and owners by the long years of 
trade depression should bear fruit in the production 
of ships which are better fitted than the former 
standard types to engage profitably in peaceful 
trading when the present emergency is past. 


on a scale. 


labour to enable 


yood reason 


mereantile tonnage 


be made of 
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FIRE-FIGHTING EQUIPMENT FOR 
ELECTRICAL INSTALLATIONS. 


THE Institution of Electrical Engineers held its 
first ordinary general meeting since the outbreak 
of war on Thursday, January 25, and it is, perhaps, 
not without significance that the subject chosen 
for discussion was “ Fire Fighting Equipment for 
Electrical Installations.” At the present time, this 


question may be considered from two main aspects. | 


As our politicians, from the Prime Minister down- 


wards, have recently been at pains to point out, | 


there is no guarantee that this country is as yet 
immune from hostile air raids. If such raids do 
take place, there is every possibility that they 
will primarily, at least, be directed against points 
of importance. Among those points 
electric power stations hold a high place. There is 
every reason, therefore, why power stations should 
be provided with appropriate equipment in sufficient 
quantity to enable any fires that may break out 
as a result of high-explosive or incendiary bombs 
to dealt with, and to ensure that a minimum 
damage to property and the least possible inter- 
ference with the continuity of supply will result. 
Though hostilities will, fortunately, not continue 


strategic 


for ever, even with their cessation, there will 
still remain a certain fire risk in power stations 
and other electrical plants, if in another guise. 
For such places, now-a-days, contain a, large 
amount of oil in both transformers and circuit 


breakers and the operation of the latter, especially 
under short-circuit conditions, may lead to fires 
which difficult to control. There has 
been a growing number of incidents of this kind, 
both in this country and elsewhere during recent 
years, and the question arises what is the most 
effective way, both economically and technically, 
in which to combat them. 


are very 


One obvious method is to ensure that, as far as is 
humanly possible, fires do not break out at all, 
and the attention should directed to 
this point. Another is to take such steps that 
a fire having broken out its destructive effects 
are confined within the narrowest limits, both in 
space and time. It is this aspect which is dealt 
with in the paper to which we have just referred, 
and though it cannot be, perhaps, said that it is the 
most important, it is clearly one well deserving of 

The paper, of which we give an 
page 139 of this describes 
an installation which was set up in the grounds 
of the Barking power station of the County of 
London Electric Supply Company to discover 
how fires occurring on outdoor and indoor trans- 
former banks and on cable runs, both indoors and 
exposed to the atmosphere, could best be extin- 
guished in the shortest possible time. The instal- 
lation had a certain, if inevitable, air of artifi- 
ciality, and it is explained that it was impossible 
to create on a test ground all the combinations 
that might occur in practice, owing to the large 
number of variables in the types of risk and in 
the which occur when a fire breaks 
out. It was felt, however, that tests on the more 
serious risks would give rise to results from which 
wide conclusions could be drawn, particularly if the 
test installations were so arranged as to reproduce 
the most severe conditions likely to occur in any 
individual fire. It will be gathered from the paper 
that considerable quantities of oil were used and the 
results obtained by their ignition, were, as the illus- 
trations reproduce indicate, very impressive. 
It might, perhaps, have been thought that the 
conditions present in circuit-breakers should have 


closest be 


consideration. 


abstract on issue, 


conditions 


we 


been dealt with to begin with, since though the | 


quantity of oil in this equipment is less than in a 
transformer of comparable performance, the risks 
of its ignition owing to the conditions under which 
it works is considerably greater. It must, however, 
be remembered that the quantity of oil present 
in a transformer tank is much greater than that in 


a circuit-breaker, especially when the conservator | 


is taken into account and that the tank itself is of 

lighter construction. From the fire point of view, 

however, the circuit-breaker is distinctly a weak 

point in the system and, as will appear later in this 

article, much consideration has been given to the 
| problem of strengthening this vital link. 
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The procedure followed in the tests was briefly to 
ignite the oil and then to attempt to extinguish it 
with one of four types of media applied in accordance 
with the various manufacturers’ conceptions. The 
media actually used were methyl bromide gas, 
carbon dioxide, mechanical foam, chemical foam 
and water, and the results show that all are capable 
of dealing with fires of the intensity that are likely 
to occur. This statement is subject to the proviso 
that they must be properly applied, and some 


| comment was made in the discussion that this had 


only been done by experts and not by a relatively 
untrained staff. Such proper application, however, 
should be not difficult to secure, though it is clear 
that proper training is a necessary preliminary to 
success. A further general point is that the instal- 
lation must be arranged so that the risk is well 
covered at all points and that particular attention 
must be paid to blind spots where combustible 
materials, such as rags, cotton waste, paper or 
cardboard may inadvertently be placed or may 
gather. This stipulation should also not be parti- 
cularly difficult to fulfil. Indeed, we should not be 
surprised that a tremor of horror has passed through 
the ranks of station engineers at the very idea that 
waste should ever be allowed to accumulate about 
the plants in whose appearance they take such 
conscious pride. However this may be, it is doubt- 
less as well to record that from the fire-fighting 
point of view local centres of disturbance are as, 
if not more, important than more general outbreaks. 

Some useful information is given regarding the 
quantities of the various media required for the 
purpose of extinguishing a fire. Where water is 
used, it is suggested that a four-minute to five-minute 
supply should be available. The mains also should 
be so arranged that there are no wide fluctuations 
in pressure, and this in no case should fall below 
50 lb. per square inch. Commenting on this sugges- 
tion in the discussion, Mr. H. Nimmo, who has, of 
course, had great experience in this field, stated 
that he preferred a still higher pressure, and about 
double the storage capacity suggested. There is, 
perhaps, nothing like being on the safe side. The 
layout should be such that the risk is well covered 
at all points, and even more attention to this point 
is necessary with foam installations, in which, unless 
precautions are taken, one part may rob another 
and thus reduce the effectiveness of the whole. 
The consistency of the foam should not be so thick 
that it flows over the oil with difficulty, nor so 
watery as to cause undue “ boil over.’”’ On outdoor 
installations care must be taken to prevent the 
foam being carried away by the wind. Careful 
design is perhaps most essential with gas installa- 
tions, as the success of this type of protection depends 
as much, if not more, on the layout as on the 
medium. Methyl bromide is quicker in action than 
carbon dioxide, and causes no more risk to the 
operator. The atomised type of water installation 
was claimed to be best for dealing with outdoor 
installations, with foam as second best. This also 
was claimed for indoor installations where metal-clad 
gear is employed. On the other hand, one speaker 
deprecated the use of water on metal-clad switch- 
gear, owing to the risk of it getting inside and 
causing damage. For such installations gas protec- 
tion is adequate and has the advantage of leaving 
no traces, in contradistinction to foam, which leaves 
considerable deposit behind. Gas can be effective 
enough in cable tunnels with the proviso that 
draughts may check its usefulness. Whatever type 
of installation is employed, water hydrant protection 
should, it is suggested, be provided in case of emer- 
gency, and as Mr. C. M. Kerr of the London Fire 
Brigade pointed out, ample back-up protection is 
essential. 

These are all intensely practical points, which it 
is useful to have recorded, and engineers will, we 
hope, be able to combine the results of these tests 
with their own experience to suit the particular 
cases with which they have to deal. At the same 
time, they neither tell the whole nor the most import- 
ant part of the story. For it will, we think, be 
agreed that the ideal way to deal with fire risks 
in power stations is so to design the equipment 
that the chances of outbreak are reduced to a 
minimum. This inevitably brings up the question 
of circuit-breakers, a matter which, as will have 


























FEB. 9, 1940. 


been gathered from the information we published 
in ENGINEERING at the end of last year, received 
a good deal of attention at the recent High-Tension 
Conference in Paris. The fundamental problem 
is the presence of oil in this class of equipment. 
This oil, in the aggregate, amounts to a consider- 
able quantity in a large power station and is used 
under conditions which render it very liable to 
ignition. As pointed out by Monsieur M. Laborde, 
the position has been dealt with in several ways. 
In the first place, the quantity of oil has been 
reduced by utilising it only for are extinction and 
not for insulation. In addition, circuit-breakers 
using water, compressed air and inert gases for 
extinction have been designed and now account 
for as much as 80 per cent. of the total production in 
some countries. Such breakers, it is claimed, greatly 


increase safety and have given rise to no operational | 


difficulties. They are still open to improvement, 
especially in the reduction of overheating, if 
normal circuit densities are employed and the 
elimination of material that might be burnt or 
decomposed by the arc. With water breakers 
there has been some trouble with the dielectric, 
which tends to limit the voltages on which they can 
be employed, while with compressed-air breakers 


there have been failures from the sticking of valves | 


and leaky joints. 
installations to use compressed-air breakers, 
except for small plants, for which water breakers 
are preferred; while, out-of-doors, air breakers 
and breakers containing only a small quantity of 
iil are considered the best. 

These remarks apply, it may perhaps be empha- 
sised, to practice on the European continent. For 
in this country, no less than in the United States, 
the employment of anything but oil circuit-breakers 
has, until recently, been exceptional. This is not 
to say that no improvements have been made. 


is 


The present tendency on indoor | 


ENGIN 


G. 


ERIN 
licence have been revised in order to clarify the 
existing position in regard to contractors and 
sub-contractors of exempted persons. It is empha- 
sised that a contractor or sub-contractor can acquire 
material without licence only for the 
purpose of using such material directly in fulfilment 
of a contract with an exempted principal or of a 
sub-contract under such a contract. Furthermore, 
the list of materials which may be purchased in 
small quantities without licence has been drastically 
revised and curtailed. The maximum prices 


contained in the second schedule of the new Order | 
represent an addition of 3s. per ton in the case of 


pig iron and of 1/. per ton in that of semi-finished 
and heavy steel products, with corresponding 
adjustments in the prices of other finished products. 
These additions, as was the case with those made 
as from November | last, it is stated, are for the 
| purpose of meeting, from a central fund, the addi- 
| tional costs including higher freight charges arising 
from importations of raw and semi-finished materials 
under war conditions. Some further adjustments 
have also been made in the prices of tin-plates 
and iron castings. Copies of the new Order may 
| be obtained from H.M. Stationery Office, York 


| House, Kingsway, London, W.C.2. 


THE DEVELOPMENT OF BriTIsH Export TRADE. 
| The Secretary of the Department of Overseas 
| Trade, the Rt. Hon. R. 8. Hudson, M.P., recently 
|stated in the House of Commons that he had 
| appointed a Committee for the purpose of establish- 
ing closer contact with the exporting industries 
|and as a channel for the investigation of difficulties 
jand the encouragement of effort in the export 
|trade. This Committee consists of Mr. E. R. Streat, 
C.B.E., director and secretary of the Manchester 
|Chamber of Commerce, as chairman, while the 
;}members are: Mr. R. B. Dunwoody, C.B.E. 
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of women into engineering workshops was not raised. 
A considered reply to the various proposals is 
expected to be given by the union in about ten 
days. In the meantime, the Minister of Labour is 
holding a similar meeting with the Confederation of 
Shipbuilding and Engineering Trades. 
ELEcTRICITY SUPPLY AND THE CoLD WEATHER. 
Nowadays only past, and not present or future, 
| weather may mentioned in the papers. We 
incur no risk, however, in pointing out that just 
before Christmas, 1938, the weather was very 
| severe for some days and that as a result the peak 
| loads of many electricity undertakings in the coun- 
| try, especially those where the domestic load was 
| predominant, soared to record figures. This increase 
| in output, however, was not received by the supply 
undertakings with the welcome which might have 
| been expected. For it so happens that it is the 
| peak load attained during the four mid-winter 
months which is used as a basis for the Central 
| Electricity Board’s charges and undertakings 
| drawing their supplies from this source had, there- 
| fore, to meet a largely increased bill. Subsequent 
pleas for lenient treatment, too, have remained 
| unavailing, and echoes of the controversy are still to 
be heard. History has now repeated itself, and the 
| recent weather has caused an even greater and more 
| sustained demand for electricity for heating than 
| it did a year ago. According to the Electrical Times, 
| the maximum demand at Wimbledon on Sunday, 
| January 21, was 40,040 kW, which marks an 
jincrease of 17 per cent. on any recorded this 
;year. At Worcester the results were even more 
| surprising. During the period from January 11 to 
| January 21, 1939, the output was 96,567 kWh and 
ithe maximum load 9,100 kW, while during the 
| corresponding period of the present year the output 
} was no less than 192,682 kWh and the maximum 


be 





\s readers of ENGINEERING will be well aware, the | secretary of the Association of British Chambers| demand 16,200 kW. The output was, therefore, 
exact contrary is the case. There has, however, | of Commerce; Messrs. C. F. I. Ramsden and R.| about double that of twelve months previously, 


a distinct reluctance to launch out in new 
directions, so much so, in fact, that accusations of 
slowness, if nothing worse, have been laid against 
British manufacturers. While it would be interest- 
ing to know the reasons for their attitude, it must 
at the same time be pointed out that the indictment 
has not by any means been proved, and it may 
eventually appear that after all the wisest course 
taken. Fortunately, an opportunity to 
discuss this and other questions will arise shortly, 
when a paper by Messrs. H. E. Cox and L. Drucquer, 
on “* Oil-less Metal-Clad Switchgear for Medium- 
Voltage Alternating-Current Circuits up to 660 
Volts, Three-Phase,” is to be discussed by the 
Institution of Electrical Engineers. In the meantime 
it may be recalled that Mr. H. Rissik has expressed 


heen 


has been 


the opinion that only in a few cases can the use of | 


such gear be justified in this country. For its applica- 
tion is limited rather to special circumstances, usually 
demanding the greatest rupturing capacities and 
highest voltages. Finally, it may be noted that 
iir-break switchgear of British manufacture 
heing installed in the new Littlebrook station of the 
Kent Power Company, so that experience in a very 
interesting field will be available before long. 


is 








NOTES. 
CONTROL OF TRON AND STEEL. 

THE Minister of Supply has made a new Order, 
entitled the Control of Iron and Steel (No. 6) Order, 
1940, which is dated January 29, and came into 
peration on February 1, thus superseding the 
Control of Iron and Steel (No. 4) Order, made on 
November 1, 1939. The Order, designated No. 5 
t will be recalled, dealt with the control of iron 
ind steel scrap and came into force on November 17, 
1939. In substance, the new (No. 6) Order leaves 
the stipulations of the previous (No. 4) Order unal- 
tered, with the exception that the scope of the 
provisions for exemption from licence, contained in 
Direction (No. 1) attached to the Order, have 
heen narrowed and that the maximum prices 
tor and steel products, listed in the second 
of the Order, have been revised. The 
of those portions of Direction (No. 1) 
al with the acquisition of materials without | 


iron 
schedule 

ording 
vhich de 


| Glenday, M.C., of the Federation of British Indus- 
tries, Lieut.-Colonel V. I. Robins, O.B.E., secretary 
of the National Union of Manufacturers; Mr. H. 
Eyles, O.B.E., secretary of the Birmingham Chamber 
of Commerce; Mr. T. 
Bradford Chamber of Commerce ; Mr. 'T. Cameron, 
O.B.E., secretary of the Glasgow Chamber of 
| Commerce ; Mr. C. C. Orme, of the London Chamber 
|of Commerce ; Mr. H. Purt, secretary of the Lei- 
cester Chamber of Commerce; and Mr. A. 
Knowles, secretary of the Sheftield Chamber of 
Commerce. Mr. W. M. Hill, of the Department of 
| Overseas Trade, will act as secretary of the Com- 
| mittee. 





AMALGAMATED ENGINEERING UNION AND 


ARMAMENTS PRODUCTION. 


THE 


The Government, in contradistinction to certain 
|individuals, are rightly under no delusion that 


| hostilities are likely to last a short time, nor, if | 


we are to be successful, that any relaxation of 
our effort and the burdens we shall have to bear 
will be possible. Among the more important of 
these efforts, is obviously the increased production 
of armaments of all kinds, and on Monday last the 
Minister of Labour therefore disclosed to the execu- 
tive committee of the Amalgamated Engineering 


| Union an outline of the requirements in labour 


which this increase will necessitate. Large new 
factories for this purpose are being completed and 
equipped, and the trade union leaders were given, 
by means of statistical documents and explanatory 
statements, an idea of what this vast productive 
expansion will entail on their members. 
no details can, of course, be published, it is evident 


|that an immense labour force will be required and 


the Government are asking the help of the unions 
in obtaining it. Mr. F. A. Smith, the general 
secretary of the union, has stated that an under- 
taking to do everything possible to assist the 


| Government has been given; this will obviously 
mean a speeding up of production and other changes | 


in conditions, such as the introduction of dilution. 
The whole discussion was on the general aspects of 


| the labour supply and its associated problems, while 


the importance of the export trade and the provision 
of raw materials were also stressed. It is under- | 
stood, however, that the question of the introduction 


F. Gray, secretary of the | 


R. | 


Though | 


| while the maximum demand increased by 80 per 
cent. It is estimated that but for the black-out 
the output during the ten days in question would 
have been increased by some 70,000 kWh. At 
Brighton, 1,521,000 kWh were generated on 
January 22. The figures are interesting as showing 
the use that is made of electricity for occasional 
heating, but they may well cause a qualm among 
those who have to meet the Central Electricity 
Board’s bill. In some areas the effects of evacuation 
and the appeal not to use radiators at times of peak 
may have compensating effects, but otherwise the 
result is likely to be serious unless exterfiating 
circumstances are admitted. The sudden increase 
in the load due to the severe weather also led to 
several breakdowns. At Preston, the demand 
was the largest for eleven years and caused inter- 
ference with the supply in various parts of the 
town. Cheltenham also reported interruptions due 
to overloading, as did Doncaster, many areas in 
the Manchester district, and Wigston near Leicester. 


} 
| 


WasTE-MATERIAL COLLECTION. 

The collection of waste material with a view to 
its conversion to useful products has not hitherto 
| been given close attention in this country owing to 
the abundant supplies of raw materials available. 
As, however, many of these raw materials have to 
be imported, their substitution by products derived 
from waste represents the release of cargo space 
for other purposes, the importance of which hardly 
requires stressing at the present time. Practically 
every large firm has long made a practice of conserv- 
ing scrap metals of all kinds for subsequent disposal, 
but a determined effort is now being made by the 
Ministry of Supply to recover waste materials of 
various types from all available sources. One of 
the more important of these sources, which, up 
to the present, has been very largely neglected, 
is the private house and small retail business. 
The potentialities in this direction were brought 
out by Mr. H. G. Judd, the Controller of Salvage 
in the Ministry of Supply, in a statement at a recent 
press conference that normally at least one and a 
half million tons of waste paper finds its way into 
the nation’s dustbins annually. Of this, only 
50,000 tons, or less than 5 per cent., is normally 
recovered as salvage. The national organisation 
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for the collection of waste, as pointed out by Mr. 
Judd, is the salvage or cleansing departments of 
authorities throughout the country. There 
2,000 such local authorities in Great 
Britain, and of these, those with a population of 
10.000, in Scotland of over 5,000, 
asked by the Ministry to send in a monthly return 
showing the quantity and value of the salvage mate- 
rial which they had recovered and disposed of to 


local 


are about 


over or were 


the industries concerned. There are about 1,050 
authorities of that size, and, so far, about 800 had 
made the returns. Of the 800, 300 had sent in 
returns indicating that nothing effective had been 


Although the remaining 600 were numeri 
cally only one-third of the authorities asked to make 
the population represented by them 
to about 26,000,000, or more than half 
Those making 


done. 


returns, 

amounted 
the total population of the country. 
nil returns included a large number of rural areas 
which scattered that it difficult to 
organise collections, but this is a difficulty that can 
obviously be largely overcome by utilising voluntary 
organisations, many of which are already doing 
excellent work. Mr. Judd stated that the materials 
which the Ministry particularly wished to save were 
waste paper, bones, scrap metals, rags, and kitchen 
waste for pig and poultry feeding. Referring to the 
paper wastage, he said that if it were 
salve 25 per cent., instead of the 5 per cent. already 


were 80 was 


pe wsible to 


mentioned, it would produce over a quarter of a 
million for the paper mills, and the 
importation of nearly that quantity of wood pulp. 
Al 


wssociations, 


tons save 


Tue Brrrisnh Compressep 
Like other technical the 
British Compressed Air Society this year substituted 
« luncheon for the This 
function held February 6, 
at the Trocadero London, W.1, the 
newly-elected President, W. Crawshaw, 
M.1.Mech.E., occupying The toast of 
The British Compressed Industry ’’ was pro 
posed by Sir Herbert G. \.M.Inst.C. FE 
M.P., valuabk 
undertaken 
efforts of the 
its ellorts to encourage 


SOCTETY. 


various 


unnual dinner. 
last, 


customary 
on Tuesday 
Restaurant, 

Mr. ¢ 
the 

Air 
Williams, 
attention to the work 
the in co-ordinating the 
industry. Especially, he emphasised 
British export trade in this 


Was 


chair 


dre Ww 
by 


who 


society 


branch of engineering, and, as mentioned in its 
third annual report, in the preparation of a new 
edition of the brochure, ¢ ompre ssed Air Terms and 
Standards, shortly to be ssued This work of 
establishing a correct nomenclature he regarded as 


the and a 


rid to the 


being of utmost 


valuable 


possible importance, 


desired end of ensuring that the 


require fnents of the British market for com pressed 
air plant should ultimately be satisfied by British 
products lo convey an exact meaning in terms 
that could not be misunderstood, said Sir Herbert, 
was one of the most difficult things in the world 
to accomplish; yet he felt that trade literature, 
in particular, should always be expressed in such a 
way that the non-technical reader should be in 
no doubt as to its meaning. The President, in 


replying, amplified some of Sir Herbert Williams's 
references to the scope of the society's operations 
It had been instituted, he said, primarily to represent 
the industry in 
departments, especially the Department of Overseas 
rrade. All of the original founder still 
represented in its membership, and had been able 


its relations with Government 


firms were 
to render material assistance to the Service depart 


ments, and in developing machinery for export. 


Mr. Frank Hills, A.M.1.Mech.E. (past-president), in 


proposing The Quests, to which Mr D. \. 
Bremner, O.B.E., responded, also referred to the 
function of the society as he representa ive body 


of the industry, and to the endeavours of the Council 
to clarify and standardise the nomenclature relating 


to compressed-air plant. In the course of the 
meeting it was stated that Mr. E. Lacy-Hulbert, 
Boreas Works, Beddington, Croydon, had under 
taken the duties of honorary secretary in succession 
to the late Mr. A. Vincent Clarke 

Tue Late Mr. G. D. Harpy We note with regret 
the death of Mr. Gordon Davidson Hardie, which occurred 
at a nursing home in Glasgow on February 2. Mr. Hardie 
had acted for seventeen years as grinding-wheel repre 
sentative, for the Glasgow area, of The Carborundum 


Company, Limited, Trafford Park, Manchester, 17. 


ENGINEERING. 


RECENT COURT CASES.—III. 
By W. SuMMERFIELD, M.A., B.C.L., LL.B. 


Allurement.—Few engineering works can be con- 
ducted without creating, incidentally, what the law 
terms “‘allurement.” That creation may involve 
the in substantial financial liability. 
Accordingly, it is worth our while to examine the 
facts, and the relevant legal principles involved, 
which have been considered by the Court of Appeal 


engineer 


in Morley v. Staffordshire County Council, which 
overruled the decision of Mr. Justice Hawke. 
Possible precautionary measures to protect the 


engineer should be specially noted. The plaintiffs 
were a young boy and his father, and they claimed 
against the defendants in respect of per- 
the former when he 
‘came into contact with” some metal sheets lying 
in a roadway, and as a result of that contact sus- 
tained a very serious injury to an eye. 

The accident occurred in 1938, when the defen- 
dants were engaged in reconstructing a roadway, 
which they were replacing by At 


damages 


sonal injurics sustained by 


a concrete road. 


the northern end of the road they had placed a 
barrier right across the width, while at the southern 
end they had erected a barrier half-way across, the 


other half of the road there being closed from time 
to time by a rope drawn across. Notices erected at 
each end of the road announced that it was closed. 
\ footpath to neighbouring houses was kept open 
also by roping off a portion of the metalled road. 
Sand had been accumulated in heaps in various 
parts of the roadway during the execution of the 
works, and one heap was outside the barrier at the 
southern end. The sand thus deposited attracted, 
as might have been expected, a number of children, 
among them the infant plaintiff. The workmen on 
the site noticed the children but did not stop them 
playing there. A number of sheets of metal netting, 


for use in reinforcing the concrete roadway, had 
been unloaded on the day of the accident, and it 
was with one of these that the infant plaintiff 

came into contact.” Just how he did so was not 


upparent from the evidence 

Che sheets were rather bright in appearance and 
not as rusty as such metal usually is, observed Lord 
MacKinnon ; bright, in fact, that the 
father of the plaintiff had himself been “ attracted ” 
to the place where the sheets had been unloaded, 


Justice 


so 


urged by curiosity to see what this bright metal 
might be Actually, it was steel It had not 
attracted his young son in that way, however: he 
was not “allured” by it Nor was there any 

trap’ or concealed danger in it: it was no more 
dangerous than, say, barbed wire on a fence, or 
inv other object or obstacle which might cause 
injury to any person who violently impinged 
himself igainst it. Its dangerous qualities, if any, 
were obvious, as much so as the danger inherent in 


the timber and other objects lying about on the 
sit Therefore, the defendants were not liable even 
to a child, and the appeal of the defendants was 


vccordingly allowed. A child, of course, is more 


easily ‘“‘allured”’ by an unusual object than an 
vdult, and the party responsible for placing or 
illowing the allurement to be where it causes 


injury is more easily made liable if a child is injured 
than if an adult suffers. It is more difficult, also, 
but not impossible, to raise the defence of contri- 
butory against an “ infant.” 

In coming to its decision, the Court of Appeal 
followed the general rules laid down by Lord Justice 
Scrutton in Liddle v. } (North Riding) 
County Council (1934), where he said that, to make a 
landowner liable for injury to a child on his land, 
it must proved that he “invited” children on 
to his land, either expressly or by implication, and 
either that he did something which caused damage 


negligence 


orkshire 


be 


knowing that it might injure the children, or that 
he knowingly allowed a hidden danger or “ trap” 
to exist on his land. That the children were 


being forbidden; but a landowner cannot 
saddled with liability for ‘“‘ obvious 
‘such as unguarded water,” 


artificial. 


appealed against a judgment awarding the infant 
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plaintiff 1,500/. damages in the following circum- 
| stances: A road improvement scheme was being 
| executed by the defendants ; they were engaged in 
|making a sharp turn easier by constructing 
retaining wall, 4 ft. 6 in. in height, with a castellated 
top, on the outside edge of the bend. In excavating, 
and in the course of construction, a quantity of 
soil which was not required had been accumulated. 
It was stacked against the new wall and had reached 
almost to the top of the stone course of the wall, 
below the castellated top; it was to be removed, 
but had not been taken away when the accident 
occurred. That was on a Saturday afternoon, after 
the workmen had left. The children of the neigh- 
bourhood had acquired the habit of playing on the 
site, but the workmen used to send them away. 
In the absence of the workmen, three boys. including 
the plaintift, climbed up the heap of soil and were 
sitting on the top of the wall; the plaintiff (aged 
seven), while talking to his friends, and illustrating 
his discourse by waving his arms, fell backwards 
and so sustained injury. 


a 


The jury had found, in answer to specific questions 
put to them, that (1) the defendants were negligent 
in leaving a heap of soil next to the wall ; (2) by so 
doing they had provided “an invitation or allure 
ment ”’ to the plaintiff to go upon the wall ; (3) that 
heap of soil so placed constituted a “trap” 
(4) the heap of soil and the wall constituted, in the 
thing “dangerous in itself if 
meddled with”; (5) the plaintiff's injuries were 
occasioned by the negligence of the defendants ; 
(6) the plaintiff was lawfully using the highway ; 
(7) the heap of soil, placed where it was, constituted 
a “nuisance ’’ on the highway. 


circumstances, a 


According to one of the witnesses for the plaintiff, 
‘a very dangerous corner was made very efficient ” 
the execution of the works and it was “an 
excellent job.” The wall itself, Lord Justice 
Scrutton pointed out, was not a dangerous thing, 
in that it was perfectly substantial; and if the 
plaintiff had sat between the castellations “he 
would be in a kind of armchair with arms to take 
hold of.” The defendants had taken no action 
which injured the boy, “such as starting a wire 
felling a tree ’’—to instance two other 
leading cases—nor had they “invited” him to sit 
on the wall ; on the contrary, he had been “ warned 
off the job.” The main in his view, was 
whether, upon the evidence, “the defendants had 
created an attractive and dangerous combination 
which led the boy to go into danger and took no 
sufficient steps to prevent the boy from being 
tempted, and so led into danger.” It may be 
observed that few engineering works executed in 
places to which the public have, or may easily 
gain, access are lacking in details which, to a nor 
mally-minded boy, present elements of attractive 
combined with dangerous features; taking 
sufficient steps to avoid boys being tempted may, 
accordingly, impose a heavy burden upon engineering 
contractors and their employees on the site. 


by 


rope or 


issue, 


ness 


If an adult had been injured in these circum- 
stances (it was agreed by both parties), the County 


Council could not have been held liable; but, as 
Lord Justice Hamilton observed in Latham v. 
Johnson (1913), “children’s cases are always 


troublesome,” for “‘ English law has been very ready 
to find remedies for their injuries,” although 
“Scotch law has been less indulgent.” In the 
case of Latham, the Court of Appeal reversed the 
decision of the Court below, which had awarded 
damages to a girl aged two who had sustained injury 
from a stone among the rubbish deposited on a 
plot of unfenced waste ground during the progress 
of demolition work. To use land for the purpose of 
depositing stones, metal, timber or the like during 





| 
| 


18, 


construction or demolition work in fact, a 


‘““normal user” of the land; as Lord Justice 


| Farwell said, such things “are no more dangerous 
|than cows or donkeys, if indeed as much,” and, 
‘invited * might be deduced by implication from | he concluded, “it is impossible to hold the defen- 
the fact that children frequented the place without | dants liable unless we are prepared to say that they 


be | are bound to employ a groundkeeper ” to look after 
dangers,”’| the safety of persons whom they permit to use the 
whether natural or | land, e.g., for the purpose of taking a short cut to 
| their destination. 
In the case of Liddle, the defendants succe ssfully | be 


The result of such a rule would 


“disastrous,” for it would drive people to 


| discontinue their kindness to children,—for instance, 
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in allowing them to be near enough to the scene of 
operations to observe ** how the engine works.” 

In Cooke v. Midland Great Western Railway of 
Ireland (1909), a very important it was 
emphasised by the House of Lords that the defen- 
dants there had owed a duty to the infant plaintiff 
“not to permit the machine to be in the movable 
and dangerous because movable, condition in which 
they permitted it in fact to be”; “it was a 
dangerous thing for young children to play with,” 
and it was “a machine dangerous unless protected.” 
It was ‘attractive to children and dangerous as a 
plaything,” and in such circumstances a “ reasonable 
man” (in the eye of the law) must be taken to 
foresee the consequences which might result from 
his own acts or omission, and should protect himself 
from liability by taking “reasonable” steps to 
prevent such consequences arising. It must be 
remembered that whatever defence may be avail- 
able, on the ground that the person injured was 
trespassing at the time of his accident, is not avail- 
able if the defendant had acquiesced in the trespass, 
as is frequently done when contractors do not 


case, 


trouble to warn off people who are in the habit of | 


be left with the owner of the site and not the con- 
tractors, but that must be determined upon the 
particular facts of each case. 
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LETTERS TO THE EDITOR. 


IMPROVED RESULTS FROM A 


PETTER SUPERSCAVENGE 
ENGINE. 


To THE Eprror oF ENGINEERING. 

Srr,—I should like to thank Mr. W. A. Green, of 
Messrs. Bryce, Limited, for his comments on my report 
on the tests of a Petter superscavenge engine that 
appeared in your issue of January 12, on page 43. In 
reply, I should first like to make it clear that Mr. Green’s 
comparison is between one application of Kadenacy’s 
inventions and an improvement to this application, 
and not, as his comments might suggest, a comparison 
of a normal engine with a Kadenacy engine. Mr. Green 
also says that he presumes “ that the scavenge blower 
was in operation in the normal way during the tests.” 
In a Kadenacy engine fitted with a blower, the function 
of the blower is to furnish a supply of denser admission 
air, and thus to increase the air charge; the blower 
does not “scavenge” the cylinder, which is the 
normal way. 

The method Mr. Green uses for estimating the mech- 
anical losses of an engine is, even for four-stroke 


trespassing. The duty of warning off may, of course, | €™gines, open to objection, since relatively higher 
| values of fuel consumption are usually obtained as the | 


injection process deteriorates towards low brake mean 


| pressures, and these lead to unduly high values of 


| mechanical losses. 


In Excelsior Wire Rope Co. Ltd. v. Callan (1930), | 


the House of Lords dismissed the appeal of the 
defendant Company from a judgment giving the 
plaintiffs damages amounting to 1,523/. 10s. Od., 
thereby affirming the decision of the Court of Appeal. 
Two children had been injured, one of them while 
assisting the other, whose hand had been caught in 
apparatus which formed part of a haulage system. 
The Company had works near a railway, and, under 


Such curves depend upon the com- 
bustion efficiency, and are thus the result of the purity 
and amount of the air charge, and of the complete 
fuel-injection process. Even slight variations of these 
at the lower loads lead to great inaccuracies in the 


}extrapolated values taken as giving the mechanical 


a licence from the Marquess of Bute, an adjoining | 

. | 
landowner, they had constructed on his land a 
siding ; on it they had erected a post to which was | 


attached a pulley block. In order to move a truck 


along the siding, a wire rope was passed through | 


the block and round the drum of a winch, which 
was operated by a motor; one end of the rope was 
fastened to the front 
of the truck. Adjoining the siding were fields which 
had been let to the local authority for use as a play- 
ground. There had at time been a fence 
between those fields and the siding ; 
the company knew, had formed the habit of playing 
on the siding, near the pulley block, and they were 
not prevented from so doing except when the 
haulage machinery was to be put in motion, which 
occurred two or three times a week. On the 
occasion of the accident two workmen went, as 
usual, to the pulley block, to send the children 
away and to see that the wire rope was adjusted 
properly. They then went back to start the machine, 
when one of the plaintiffs, aged five, was observed 
to be swinging on the rope. As a result of its 
movement her hands were caught in the pulley 
and crushed ; the other plaintiff, her brother (aged 
nine) was similarly injured when he tried to help 
her. It was held that the company had failed in 
its duty to see that no child was in a position where 
it might be exposed to danger by the use to which 
the machine was periodically put, since they knew, 
when about to set it in motion, that there 
was a likelihood of children being near the pulley 
block. 

In Mourton v. Poulter (1930), the plaintiff, though 
i trespasser, succeeded in recovering damages when 
he had suffered injury through the fall of an object 
upon him in the course of demolition work—on the 
ground that a person doing anything “to alter 
the condition of a site” is under a duty to give 
warning of any impending danger or risk. In this 
case, the children had been warned off several times 
on the day when the accident occurred, but not 
immediately prior to the operation which caused 
the injury. It would appear, therefore, that the 
only really safe course is to have a guard posted 
throughout the period of operations. A general 
warning may be held insufficient, although, of 
course, much must depend upon the dangers which 
may possibly arise from any particular operation ; 
especially when, as in this case, the danger arises 
only at the last stage of a more or less protracted 
operation. 


one 


and the other to the back | 


children, as | 


losses. In two-stroke engines, even of the normal 
type, the method breaks down altogether, since the 
extrapolated values are invariably much too high. 
In the absence of accurate indicator diagrams, there- 


Exhaust Temperatures Deg. F. 


| Original | Professor 








} A.W. Mr. P. H.| Mr. P. H.| Davies's 
Professor | Readings | Smith's Smith’s | Readings 
B.m.e.p. | Hawkes’s on Test. Test. | on Engine 
Lb. per Test. 2 R.A. 004) (With | (Without |2 R.A. 004 
sq. in Four-cyl. | (Without |Thimbles.)|7 himbles.)) (Without 
Engine. |‘ihimbles.)|Three-cy1.|Three-cy]l.|Thimbles.) 
Two-cyl. | Engine. Engine. | Two-cy!. 
Engine. Engine. 
0 | 140 
16°8 290 320 | 260 270 
33-6 3380 418 420 | 320 
50-4 492 546 450 392 
67 580 681 560 | 464 
74 630 742 522 
80-4 695 
100-1 
119°5 
126 
Mean Mean teadings |. Mean 
Conditions| Readings | Readings from No. 3 | Readings 
of Tests. | of 4 of 2 Cylinder of 2 


Cylinders.| Cylinders. | only. | Crtaders. 


fore, estimates and comparisons of mechanical losses 
remain unsatisfactory. 

Dealing more particularly with the present case, the 
curves obtained by Mr. Green’s plotting are slightly 
concave, and, further, no readings were taken, in my 
test, of the fuel consumption at no load, Extrapolation | 
is, therefore, still more unreliable. The difference | 
given by Mr. Green, is equivalent to 11 h.p. A better | 
method is to observe the difference of fuel consumption | 
in pounds per hour, at the lowest measured values, 
that is, at the brake m.e.p. of 17-4 lb. per square inch, | 
in the two test series, and, assuming in both cases an 
indicated consumption of 0-3 Ib. per indicated horse- | 
power per hour, the difference between the mechanical 
losses becomes 6 h.p., which is a more reasonable figure. 
In both methods of comparison, the same combustion 
performance at low loads, is, in fact, assumed. 

I agree entirely with Mr. Green on the difficulty of 
obtaining consistent readings of exhaust temperature, | 
and exact readings still remain impossible. Even 
approximate readings, taken under comparable condi- 
tions, are, however, most valuable in practice. In his 
report, Professor Hawkes does not give the conditions 
under which his readings of exhaust temperature were 
made, but, in another independent test, Mr. P. H.| 
Smith gave the temperatures observed on a three- | 
cylinder Petter engine. His results throw considerable 
light on the comparison I gave in my Fig. 2. The | 
accompanying table sets out the readings obtained | 
in five different tests. 

It will be seen, in column 3, that the temperatures 
obtained without thimbles by the Armstrong Whitworth 
engineers, on the present engine before the changes 
were made, agree closely with those obtained by Mr. 
Smith without thimbles—see column 5. The tempera- 
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tures obtained by Professor Hawkes—see column 2— 

agree more nearly with the values obtained by Mr. 

Smith with thimbles—see column 4. So that, as I did 

not use the thimbles for my test, the comparison of 

temperatures is really even more favourable to the 
improved engine. 

Yours faithfully, 

S. 

University of London, King’s College, 

University of Bristol. 
February 1, 1940. 


J. DAVIES. 





SOME RESEARCHES ON STEAM- 
TURBINE NOZZLE EFFICIENCY. 


To THE Eprror oF ENGINEERING. 

Sir,—I have read with great interest Dr. H. L. 
Guy’s lecture on the above subject, reprinted on pages 
700 and 712 of your issues of December 22 and 29, 
1939. This will undoubtedly be of particular value 
to anybody seeking the most favourable nozzle shape 
for a given steam velocity. While fully appreciating 
the amount of work devoted to the solution of this 
problem, I feel that several remarks about the relation- 
ship between the zones of favourable nozzle coefficients 
and the actual design of steam turbines (particularly 
those on pages 702-3) do not do full justice to the 
designer. 

It is, of course, correct that the thoughtless use of 
favourable velocity zones led to unreasonable designs 
and disappointing results; I have myself seen an 
absurd “ low-velocity”” back-pressure turbine, com- 
prising some ten impulse stages with blades of 2 mm. 
to 10 mm. (0-1 in. to 0-4 in.) length, which even refused 
to rotate at all. On the other hand, nearly 15 years 
have passed since the majority of those Continental 
firms which first simply imitated the low-velocity 
system, recognised the inherent connection between 
blade length and efficiency. The turbines I helped 
to design, in full knowledge of at least the Ist to 4th 
S.N.R.C. reports, were primarily based on the strict 
rule that the nozzles of the second stage should be not 
iess than 10 mm. (0-4 in.) in height; the first stage 
had, regardless of steam velocity, to reduce the pressure 
so as to fulfil the conditions of (a) sufficient nozzle 
height for the second stage; (b) reasonable total 
number of stages; and (c) moderate front-gland 
leakage. 

I think that these considerations have not changed 
and remain substantially correct both for impulse 
and reaction turbines. While no turbine designer can 
reasonably dispense with research data about suitable 
nozzle and blade shapes, once he has chosen the 
velocity, the process should not be reversed, and no 
attempt should be made to design turbines in accord- 
ance with preconceived steam velocities. 

There is one minor remark I should like to add ;— 
Research work on nozzles must ultimately include 
arrangements with blades moving before the nozzles. 
Tests of this kind, originating 20 years ago from the 
Josse and Christlein disputes and finally conducted by 
Dr. H. Faltin, may usefully be compared with the 
S.N.R.C. results. 

Yours, etc., 
R. Lanvspere (Dr.-Ing.). 
53, Hovevei-Zion-street, 
Tel-Aviv, Palestine. 
January 17, 1940. 








PROPERTIES AND SAFE LOADS OF STEEL SECTIONS. 
Messrs. Fleming Brothers, 49, Bath-street, Glasgow, 
C.2, have sent us a copy of the recently-issued sixth 
edition of their pocket Section Book. This contains 
tabulated data regarding the properties and safe loads 
of a comprehensive range of sections as rolled by various 
few details, tables 
and calculations concerning welded structures and connec- 
tions are also included. The tabulated data relate to 
dimensions and properties and safe distributed loads 
in respect of single, double and treble joists, channels, 
compound girders, stanchions and struts. Other tables 
contain information relating to such matters as the 
areas of rivet holes, the shearing and bearing values of 


| bolts and rivets, the flange areas of plate girders, beam 


calculations and formule, safe bearing pressures of soils, 
rocks, concrete, etc., floor and roof loads, estimating 
data, and weights of building materials and of round 
and square bars, etc. Drawings of truss, ventilator, 
purlin-connection and stanchion details are included, 
and it is of interest to note that the present edition 
additional tables conforming to the war- 
emergency measure, in which the working stress (on 
extreme fibres) of beams under bending is increased from 
8 tons to 10 tons per square inch, the axial stress, 
however, remaining at 8 tons per square inch. 
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THE SOCIETY OF NAVAL ARCHI- 
TECTS AND MARINE ENGINEERS, 
NEW YORK. 


Continued from 121 


page 


Suie RAT-PROOFING 

fue tifth paper in the programme of the Society of 
Naval Architects and Marine Engineers, at the annual 
meeting held in New York on November 16 and 17, 
1939, was presented by Mr. P. W. Clark, senior naval 
irchitect in the United States Public Health Service, 
ind dealt with the subject of “ Ship Rat-proofing 
Experience had shown, stated Mr. Clark, that the 
development of large rat populations on board ship 


ould be 


| rat 


controlled effectively by applying the principles 
to the Rat-proot 
elimination of all enclosed 


prool construction vessel 


onstruction " involved the 


ind functions of the 





spaces, not sential to the strength 
ship, which might be used by rats as harbouring places 
ind the creation of rat-tight planes, such as bulkheads 
rel cle through which rats could not pass from one 
ompartment to another except by the doors, ete 
provided for human tse Many ol the Hecessary 
precautions, such as the p« ming of ventilating ducts 
or lightening holes to avoid tl reation of rat har 
hournge uli be taken in the design stage of con 
tructu hip The United States Navy had recog 
nised tl ind now specified that its ships must be 
sty ted to be rat-proof throughout, by the avoid 
mee f enclosed pare wher er possible and=oby 
havin ill ducts, pipes muluita, et between com 


partments exactly fitted to the openings by which they 





pass through bulkheads or decks \s examples ot 
onstruct nal faults that uuld be easily corrected, 
Vr. Clark mentioned that longitudinal hull frames or 
tiffeners should always be placed with the toe of the 
ection downward, that ire battens parallel to such 
ongitudinals should be plac dl several inches above 
them, and that sparring to protect a tank bulkhead 
hould be irranged| with vertical bearers to carry 
horizontal battens Expanded-metal screens round 
tore rooms should fit the frame with a clearance not 
xveeeding in Pipes should have at least 2 in 
learance between the laggir ind parallel partition 
wv bulkhead wd electric cables should be suspended 
n vertical racks wherever the headroom permitted 
Ch reatest dimensions of the mesh in screens, and 
fel holes for any purpose, should not exceed § in 
W het r possible metal should be used for lockers 
initur t umd a wolter material, such as insula 
r houlkl be protected by metal at the edge 
Stowa hip's stor should be on open-type steel 
helve it least 10 in. above the deck and away fron 
bulkheads in steel bins with tight-fitting metal 
ar 
Higu-Texnsite Sree. Rivers tN Sure Construction 
\ paper tithes! Important Considerations in the 
tx of High-Tensile Steel Rivet in Shipbuilding 
va mtributed | Rear-Admiral W. G. DuBose (C 
ml dealt with the desien and materials of the rivets 
themselve with particular reference to troubles 
experienced in the cracking of rivet heads and points 
The investigation reported in the paper was under 
taken when a larger number than usual of popped 
ivet heads occurred in the construction of destrovers, 
n which high-tensile steel rivets were used to join 
ilvanised platir rt \ previous inquiry had indicated 
that the cause of cracking was intergranular penetration 
f the shanks of the rivets bv the zine melted in the 
process of riveting: but it was then found that 
elatively minor variations in riveting technique 
reduced the trouble ‘o negligible proportions It 
renewal, however, appeared to be due to a recurrence 
of the same cause, and, as a first step, 1,297 g-in. and 
jin. rivets were removed from vessels under construc 
tion I'wenty-tive per cent. were found to be cracked 
but, of a further 243 high-tensile rivets driven into 
black-steel structures, only one was cracked Metallo 
rraphic examination of the cracked high-tensile rivets 
having indicated the presence of an intergranular zinc 


constituent, the specimens were subjected to micro 


chemical analysis, zine beit found at the surtace of 
the fractures and in the intergranular areas of the 
section After prolonged experimental work, it was 


iscertained that cracking by intergranular penetration 


f zine could be obviated almost entirely by removing 
the zine coating in the vicinity of the rivet holes, nm 
onjunction with a reduction in stress concentration 
by providing fillets between the rivet heads and shanks, 
hamfering the holes to a corresponding radius, and 
ontrolling the depth of countersinking. Variations 
in chemical composition, and in the shape of heads, 
proved to be of minor importance. A series of further 
tests was arranged to check these conclusions. In 
one of them, 1,000 }-in. high-tensile rivets were driven, 
ill having a }-in. radius between head and shank. 


with a corresponding chamfer in the holes. The maxi- 
mum temperature allowed was raised from 2,000 deg. 
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1+AS-P JCER FUEL SPECIFICATION 
GAS-PRODUCE ) SPECIFIC: N. 
Item Limits. Tolerance Method of Test 
Auulutinating Power Below 1 Nil B.S.S. 705 
Swelling Number I Nil B.S.5.804 
lar Viel Not to exceed 0-030 per cent. (approx. 11 oz 0-005 per cent (See Note 
per ton 
4. Screen Analysis 
Size Upper limit not Lower ‘imit not (See Note B.S.S. 410 Method = of 
to exceed } in less than | in Sampling and Sieving 
B.S.8. (Draft only) 
Size Rat Not to exceed 3:1 (See Note 4 
Not to be less than 2: 1 
ji. Dust Content Not more than 3 per cent. below 10 mesh 
React Not more than 0-041 Crit. Air Blast Natural | 0-002 (A.B. Test (see Note d). 
Fuels 
Not more than 0-030 Crit. Air Blast Carbonised | 0-00: 
bh nels 
Ash Content V basis Not more than 4 per cent. Natural Fuels 1-0 per cent B.S.S. 73 
Not more than 6 per cent. Carbonised Fuels 1-0 per cent B.S.8. 735 
Pot Moisture (as received) Normal Fuels not to exceed 10 1-0 per cent B.S.S. 735 
per cent (See 
ii. Specially Dried Fuels not to ex- Note ¢) 1-0 per cent B.S.S. 7 
ceed 4 per cent 
NOTES 
The forewoing specification is applicable to the fuels as delivered. The sampling method should comply with the requirement 
f BOS.S. 735 as regards weight of sample and number and weight of increments. 
The tar content of fuels suitable for gas producers is too small to be determined by the usual methods, such as the Gray King 
ssa) a special method developed by the Fuel Research Station, or the steam distillation method, may be used The 


figures for maximum tar content laid down in the specific 


ation are based on the assumption that the unit is providea with 


i vas cleaning system of reasonable efficiency 

The upper limit is defined as the largest British Standard Test Sieve on which not more than 5 per cent. of fuel will remai: 

lhe lower limit is defined as the smallest British Standard Test Sieve through which not more than 10 per cent. will pass 
/. For a description of the test procedure, see Mott and Wheeler, The Quality of Coke, pages 167-169, and for fuller details se« 
} ns tnd Practice, vol. 16, page 359 (1937) 

The specification provdes for two types of fuel described as normal” and “specially dried "’ respectively Gias producers 
wing filtering systems which are liable to contamination or choking by condensed moisture require specially dried fuels f 
satisfactory operation. Those using steam or water injection can, in general, use normal fuels, ¢.¢., those of a higher moisture 

ntent 

rhe sulphur, chlorine and fluorine content should be as low as possible, but the data available are insufficient to lay down at 
rea Nitrite fhuure 


» figures have been laid down for bulk density rhis vari 





es from 59 Ib. per cubic foot for anthracite down to 19 Ib. or 20 Il 


per cuble foot for low-temperature cokes rhe capacity of the fuel hopper is clearly dependent on the bulk density of the 
' !, and it is anticipated that plant manufacturers in Great Britain will design their hoppers for a bulk density of 25 1 
t ) per cub ot for normal refuelling frequency 
he present specification is not applicable to briquetted fuels and a separate specification referring to such fuels will be issue 
lue course 
The present specification has been drawn up in the light of the best information available to the Committee and the recon 
endations of producer gas plant manufacturers It will, however, be subject to revision from time to time as further 
perating experience is gained ‘ 
the Appendix to the Report of the Government Committee on the Emergency Conversion of Motor Vehicles to Producer G 
whudes provisional specification of fuels for use in the Emergency Producer designed by that Committee 
to 2.200 deg. F In addition, for 500 of these rivets, | manufacturers of commercial units, transport operator 


the zine coating was removed by counter-boring round 
the holes. Of the 500 rivets with no counterbore, 13 
cracked, the cracks being reported as “small” in 
nine cases medium " in three, and only one being 

large Of the 500 rivets in counterbored holes, 
however, only three cracked, two with “small” 


eracks and one with a * medium ™ crack. The precau- 
tions outlined recommended, therefore, with the 
additional recommendation that the depth of counter- 
sinking should not exceed three-fourths of the thickness 
f the countersunk member of the joint. 


were 


continued 


OFFICIAL SPECIFICATION FOR 
PORTABLE GAS-PRODUCER 
FUELS. 


luk growing use of producer gas in place of petrol 
Diesel oil for road vehicles has been facilitated by 
the publication of an official specification for suitable 
fuels of directions to obtain them. The 
specification drawn up by a committee which 
was set up shortly after the outbreak of war by the 
Coal and Carbonisation Industries under the chair- 
manship of Mr. Herman Lindars. The Mining Associa- 
tion of Great Britain, the gas and coke industries, and 
the low-temperature carbonisation industry, are repre- 
sented on the committee, while a link exists with the 
British Coal Utilisation Research Association through 


and how 


Was 


Mr. Lindars, who is also chairman of the Council of 
that body. Apart from technical improvements in 
the design of producers themselves, to which the 


committee is giving encouragement, the greatest need 


in this system is an abundant supply and adequate | 


of suitable fuels. Notwithstanding the 
interest among transport operators which has been 
aroused by the work of the Hartley Committee, and 
the demonstrations of successful plant made by the 


distribution 


have been reluctant to consider any wholesale change 
over to producer gas until they know that they can 
rely upon supplies of fuel of the correct quality. 

The official specification is shown in the accompanying 
table. We understand that the committee is taking 
steps to meet the desire of transport Operators for a 
uniform policy throughout the country 
price and distribution. Transport operators and others 
desiring particulars with regard to fuel supplies should 
communicate with the Secretary, Producer Gas Fuels 
Committee of the Coal and Carbonisation Industries 
9, Rickett-street, London, S.W.6. 


regards 


as 








TRANSPORTABLE EMERGENCY 
PUMPING SETS. 


In Figs. 1 and 2, opposite, three 
emergency Diesel pumping sets are shown, which hav: 
recently been completed for the Waterworks Depart 
ment of the Sheffield City Corporation by Messrs 
John Fowler and Company (Leeds), Limited. Th: 
have been built to the specification of Mr. J. K. Swales 
M.Inst.C.E., the General Manager and Engineer 
the Sheffield Waterworks, and are intended primaril) 
for A.R.P. service, with the principal purpose of pro 
viding an adequate self-contained emergency pumping 
installation to cover a first-order risk. The sets have 
been installed in a blast-proof and splinter-proof booste: 
| house especially built for the purpose. The dispositior 
of the three units and the method of installation ar 
clearly shown in the photographs on the 
page. 

The sets are coupled to branches of the inflow and 

| delivery mains which have been led into the statior 
and are, therefore, available for immediate and con 
| tinuous operation. In addition, the specification 
called for pumping sets designed as complete trans 
portable units which could be quickly transferred tu 
| meet emergency which might elsewhere 


semi-porta bli 


oppos te 


an arise 
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bedplate. Dismantling of the set for transport is 
quickly effected. |The sockets on the main frame, and 
on the angle-iron ribs of the canopy, are tapped for 


|locking bolts which secure the tubular stanchions. 


(LEEDS), LIMITED, LEEDS. 











The sets have been designed, therefore, to be capable 
of being removed as complete units, or they can be 
quickly dismantled for transport by motor lorry. 
Each plant is completely self-contained and is capable 
of continuous operation as an individual unit, requiring 
merely connections to be made between the inlet and 
outlet branches of the pump and the corresponding 
pipes from the Corporation mains, for which special 
provision has been made. The service to be met 
demands a set capable of working continuously for long 
periods on exposed sites and without specially-prepared 
foundations, 

Each set consists of a Fowler-Sanders Diesel engine 
driving through Vee-ropes a Mather and Platt high-lift 
turbine pump. The engine and pump are mounted 
side by side on a rolled-steel channel-section bedplate, 
forming a rigid unit of exceptional strength. This 
frame has overall dimensions of 7 ft. 3 in. by 6 ft. 3 in. 
The engine is the six-cylinder 6B type, rated for this 
duty at 62-5 brake horse-power continuously at 1,140 
r.p.m., and having a cylinder bore of 4} in, and a piston 
stroke of 6} in. It is generally similar to the four-cylinder 
model described in ENGINEERING, vol. 142, page 6 
(1936). Provision of a hand speed regulator enables 
a speed range of between plus 10 per cent. and minus 
30 per cent. of normal to be covered. The engine has 
been designed essentially for heavy-duty work and 
is capable of maintaining the rated output over 
long continuous periods. Pressure-feed lubrication is 











employed, maintained by a pump located in the sump 

and gear-driven from the crankshaft. Cooling is by | 
fan and radiator, the radiator being mounted at the end 

of the engine, and the fan driven off the front end of the 

crankshaft by belt. A centrifugal water pump is 

| gear-driven from the timing gear. A fuel tank of 34 | 
| gallons capacity is mounted over the engine flywheel, | 
| and carried in a felt-lined cradle supported on pressed- | 
steel side plates. A semi-rotary hand fuel-oil transfer | 
pump, permanently connected by piping to the fuel tank, 

is fitted for filling the fuel tank from barrels at ground 

level. Great attention has been paid to dust-proofing 

this engine, and all moving parts are totally enclosed | 
and run in oil, while two ‘* Handy ” air cleaners, of the 

oil-wash type, have been fitted to the air inlets. 

The engine is coupled to a Mather and Platt three- | 
stage © Plurovane”’ high-lift turbine pump, by a} 
Vee-rope drive. The pump has a 7-in. diameter suction | 
branch and 6-in. diameter delivery branch, and gives | 
an output of 500 gallons per minute against a total | 
head of 260 ft. at a speed of 1,200 r.p.m. A socket is | 
provided at each corner of the bedplate, into which is | 
fitted «a tubular stanchion, Carried on these four | 
stanchions and supported by angle-iron ribs is a canopy 
of heavy-gauge sheet steel. The height of the canopy | 
top is 7 ft. 0 in. For enclosure of the set, and protec- 
tion against weather, a canvas curtain can be lowered 





When these bolts have been slackened off, the canopy 


roof can be lifted off and the stanchions removed 
from their sockets. The weight of the whole set. 


tinished and ready for service, is just under 4 tons, 








ANNUALS AND REFERENCE BOOKS. 


The Engineer's Year-Book for 1940.—This volume 
is described on the title page as The Engineer's Year 
Book of Formule, Rules, Tables, Data, and Memoranda 
for 1940; but on the outer cover, it deseri bed 
as Kempe’s Engineer's Year-Book, 1940. This dual 
appellation reminds us of an early jeu desprit of Mr. 
Hilaire Belloc, who produced a book carrying, on the 
title-page, the name The Aftermath, but with a note 
added to the effect that for purposes of sale the book 
was entitled, on the cover, Caliban’s Guide to Letters. 
Presumably it is also “for purposes of sale’? that 


is 


The Engineer's Year-Book is described as Kempe’s 
Kngineer’s Year-Book, As it is generally known by 
this latter titlke—we have never heard it referred 
to by any other—it would appear that this might 


usefully be adopted as the only name for the volume. 
The dual title must be a of confusion and 
irritation to librarians, who, presumably, will take 
the name of the title-page as being the correct one, 
and, consequently, will have a volume on their shelves 
exhibiting a title which not catalogued, The 
book is so well known in engineering circles that it is 
unnecessary to attempt a description of its contents ; 
which is fortunate since it would not be possible 
to give even their titles in the compass of a short note. 
In view of what is contained in the volume and of the 
fact that it runs already to 2,748 pages of editorial 
matter, it is with diffidence that additions are suggested, 
but, in view of the circumstances of the time, it may b« 
that a section on ballistics might be of value to many 
users. There is some information about shell fillings in 
the section on explosives, but otherwise the subject of 
arms is ignored. Another matter on which a short 
section might usefully be added is the important on 
of fire protection in electric-power stations. The 
matter does not appear to be mentioned in the section 
dealing with Fire Extinction and Prevention, and 
there is certainly no reference to electrical fires in the 
index. However, even “ Kempe ”’ cannot cover every 
thing, and with its total of forty-seven sections, most 
users will consider the volume to be worth its price 
of 31s. 6d. It is published by Messrs. Morgan Brothers 
(Publishers), Limited, 28, Essex-street, Strand, London, 
W.C.2. 

Almanacs and Calendars.—We have received monthly 
tear-off calendars from Messrs. Richardsons Westgarth 
Brown Boveri, Limited, Engine Works, Hartlepool ; 
Messrs. The Carborundum Company, Limited, Trafford 
Park, Manchester, 17; Messrs. Chas Pearson and Son, 
Limited, manufacturing stationers and _ printers, 
53 and 55, Mansell-street, London, E.1; and Messrs. 
British Timken, Limited, Cheston-road, Aston, Bir 
mingham, 7.—Daily tear-off calendars have been sent 
to us by Messrs. Ashwell and Nesbit, Limited, Barkby- 
road, Leicester ; Messrs. Harrison and Sons, Limited, 
printers, 44-47, St. Martin’s-lane, London, W.C.2; 
Messrs. The Davenport Engineering Company, Limited, 
Harris-street, Bradford; and Messrs. S. S. Stott. 
Limited, Haslingden, Rossendale, Lancs.—Messrs. John 
Tullis and Son, Limited, St. Ann’s Works, Glasgow, 
S.E., have sent us a handy daily tear-off calendar and 
desk diary.—Messrs. Liverpool Marine Appliances, 
Limited, Cunard Building, Liverpool, have forwarded 
to us refills for their daily desk calendar and memor- 
andum tablet.—A useful weekly tear-off desk diary 
and notes pad has been sent to us by Messrs. The Asso- 
ciated Equipment Company, Limited, Southall, 
Middlesex. 


source 


Is 








Panis INTERNATIONAL TRADE Fain.—The Committee 
of the Foire de Paris informs us that the 32nd annual 
Trade Fair will be held, as usual, at the Porte de Ver 
sailles, from May 11 to 27. The international aspect of 
the Fair, we understand, will be further developed this 
year. Already the organisation of important national 
sections has been promised by Italy, Holland and Spain, 
while interesting displays are being prepared by Switzer- 
land, Belgium and other countries. The inventions 
competition will be held, as heretofore, in connection 
with the Fair and a sum of 25,000 francs has been set 
aside for the prizes. All persons wishing to compete 
should obtain an application form from the London 
office of the Fair, 17, Tothill-street, S.W.1, or direct 
from the head office, at 23, rue Notre-Dame des Victoires, 
Paris, 2e., and should return it not later than March 31. 


from each edge of the canopy and held in place by quick | The inventions themselves should arrive at the Exhibition 


release fasteners fixed to the channel frame of the | grounds in Paris not later than May 3. 








wn 
N 


LABOUR NOTES. 


In the House of Commons, last week, Mr. Greenwood, 
the Deputy Leader of the Labour Party, moved “ that 
as the Royal Commission on Workmen’s Compensation 
is committed by its terms of reference to an extensive, 
complex, and lengthy inquiry, this House is of opinion 
that, without prejudice to such inquiry, immediate 
action should be taken to deal with the urgent and 
growing necessity for an increase in the rates of com- 
pensation payable.” He said that Labour remained 
pledged to the comprehensive policy which had already 
been debated in the House of Commons. The casualties 
of industry should be treated with a human sympathy 
ind justice, and notwithstanding war conditions and 
the stringency of the economic situation, immediate 
steps should be taken to redress an old grievance. The 
Government were, apparently, still sheltering behind 
the Royal Commission. The Labour demand was for 
an immediate all-round increase in rates of compensa- 
tion, irrespective of individual cases of a special kind. 
Here was an opportunity for the House and the 
Government to prove their good faith, and their belief 
in democracy. We were fighting against dictatorship. 
What was the difference between the concentrated 
horror and agony of the concentration camp, and the 
slow torture of harsh poverty endured in the so-called 


freedom of industrial work to-day in this country 
when the soldiers of industry became casualties ? 
Were the weaklings of industry less flesh of our 
flesh and blood of our blood than the victims of war ? 


Sir A. Wilson, the Unionist Member for Hitchin, 
moved an amendment that the House recognised the 
importance and urgency of the question of amending 
the law relating to Workmen's Compensation and urged 
the Government to enter into discussions with repre- 
sentatives of industry with a view to devising a tem- 
porary scheme for meeting cases of hardship, pending 
the receipt of the report of the Royal Commission. 
He said that the amendment did not give a mandate 
for delay. Although a year had elapsed since the 
Royal Commission was appointed, the organisation 
representing employers as a whole had not yet put 
in their proof of evidence, and the Trades Union 
Congress only put in theirs just before the war. The 
virtue of the amendment was that it would give 
employers’ organisations the opportunity of getting 
immediately into direct touch with the workmen’s 
organisations to produce a workable scheme. 


Continuing, Sir A. Wilson said that the whole 


tructure of workmen's compensation had been ruined 


during the past 20 vears by the insertion, between 
master and servant, of a third party, the insurance 
company, which had no concern with the ultimate 
interest of the master or the man but only in giving, 


with the minimum of satisfaction, the amount which 
the allowed, without any reference to the true 
needs of the case. The Government should appoint a 
workmen's compensation commissioner, unani- 
mously recommended by the Holman Gregory Com- 
mittee, with the approval of both sides and the agree- 
ment of the Home Office and the accident offices, on the 
of the industrial assurance commissioner. His 
first duty would be to negotiate, on the lines indicated 
in the amendment, a series of agreements in the prin- 
cipal industries and in municipal organisations. The 
House should make it clear that the minimum agreed 
on should be the existing Treasury scheme under 
section 31 of the Act, which provided for a maximum 
ot 308 


law 


as 


basis 


Os, instead of 
Sir John Anderson, the Home Secretary, said that 
he had been informed by the chairman of the Royal 
Commission that they had unanimously agreed to 
press on as speedily as might be with this vital matter. 
There was, however, a new factor in the case, arising 
from the communication which he had received on 
January 15 from the chairman, who informed him that 
the Commission’s task was clearly going to be a 
lengthy one, and that until they had heard the evidence 
relevant to the inquiry and had formulated the main 
principles on which any amendment of the Workmen's 
Compensation system might be based, the Commission 
would not be in a position usefully to frame their 
conclusions on any particular aspect of the problem.” 
Che Government were prepared to take account of the 
new factor introduced by the chairman’s communica- 
tion and were ready to accept the amendment. He 
could not anticipate what might emerge as a result of the 
which would be entered upon by the 
Government forthwith. He could only say that the 
Government would do their best to bring such discus- 
sions to a practical issue at the earliest possible date. 
The motion was negatived by 115 votes to 155 and the 
amendment was carried by 155 votes to 100. 


discussions 


It is stated in batking circles in Berlin that a com- 


| manent injuries, and 1,691,700 temporary injuries were 
| estimated. These decreases, they say, can be explained 
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is provision for a system of wage certificates which 
would be valid only for the purchase of certain desig- 
nated articles, is under consideration by the Reich. 
Under the certificate system, part of the wages would 
be paid in cash and part in certificates. Provision 
is also made for the creation of a War Finance Fund, 
filled by payments from business concerns in propor- 
tion to their annual financial turnover. Moreover, it 
is proposed to arrange for a National German Savings 
Day, together with a national thrift campaign. 


A second cost-of-living wages increase of a half-penny 
an hour—ls. 10d, in a full working week in winter— 
has been received by craftsmen and labourers in the 
building industry. The earlier increase took effect 
on December 1. In the Central London District 
(within the 12-mile radius), the craftsman’s rate is 
now ls. 10d. an hour and the labourer’s ls. 43d. ; 
in the outer London district (12 to 15 miles), the rates 
are ls, 9$d. and 1s, 4}d., respectively. Grade “A” 
towns have rates of ls. 8$d. and Is. 3}d., and there 
are seven intermediate grades before the lowest, in 
which the rates are ls. 44d. and 1s. Ojd. an hour. A 
number of areas have been regraded with further 
consequent wage increases. 

At the end of December, 3,150 members of the 
Boilermakers and Iron and Steel Shipbuilders’ Society 
were “signing the books,” as compared with 3,295 a 
month earlier. During December, the number of 
members on superannuation benefit increased from 
3,650 to 3,687, and the number in receipt of sick 
benefit from 907 to 963. There was a net increase of 
429 in the membership. In December—which had 








to bear five weeks’ outlay—the expenditure was 
4,422]. 16s. 4d.; in November it was 3,6981. 10s. 8d. 


Representatives of the National Council of Associated 
Iron Masters and the National Union of Blastfurnace- 
men have agreed to continue in operation the temporary 
war bonus which was fixed in November last. In 
addition, an increase under the ordinary sliding scale 
as a result of the ascertainment for the three months 
which ended in December, is to operate on the wages 
of all blastfurnacemen in the country. In the Cleveland 
district, the increase dates from February 4, raising 
the sliding scale percentage from 46} to 53}. This 
figure will remain in force for three months. As the 
agreement is of a national character, comparable scale 
advances will take place in all districts. 


Under a Greek Ministerial Order, persons who are 
engaged in commerce on their own account and the 
active partners in a sleeping partnership are to be 
compulsorily insured against old age, invalidity and 
survivors’ risks. Insurance will be compulsory irre- 
spective of age or nationality. The insured persons 
are divided into five classes according to their taxable 
income. The monthly contribution varies from 100 
drachmae to 500 drachmae, according to the insured 
person’s class. In addition to the contribution, there 
is an entrance fee of 1,000 drachmae for the first and 
second classes, 2,000 drachmae for the third and fourth, 
and 3,000 drachmae for the fifth. An amount equal 
to the entrance fee is payable in the event of marriage. 





An old-age pension is payable at the age of 65 when 
the person concerned has been engaged in commerce 
for 25 years ; it is payable irrespective of age when the 
person has been engaged in commerce for 35 years. 
The qualifying period for invalidity pension is fixed 
at 10 years, and for survivors’ pension at 15 years. 


Partial exemption from the hours’ provisions of the 
United States Fair Labour Standards Act permit 
employment up to 56 hours a week, 12 hours a day, 
with overtime pay during 14 weeks a year in the 
following industries :—(1) That portion of the processing 
and milling branch of the sugar industry which is 
located in Louisiana. (2) The open-cut mining of 
Placer-Gold in the States of Idaho, Montana, Nevada, 
Oregon, South Dakota, Utah, Washington, and the | 
Territory of Alaska. 


The United States Bureau of Labour Statistics 
estimates that industrial accidents in America in 1938 
resulted in the death of 16,400 persons, of whom 15,000 
were wage-earners and 1,400 self-employed. Permanent 
injuries affected a total of 98,900 persons, and tem- 
porarily disabling injuries another 1,260,300. The 
total of all types of injuries was 1,375,600. Mr. Max D. | 
Kossoris and Mr. Swen Kjaer, of the Bureau of Labour | 
Statistics, who have made an interesting study of the 
figures, state that they indicate marked decreases from 
those of 1937, for which 1,900 fatalities, 126,700 per- 


on the basis of two factors :—{1) a lowering of the} 


prehensive economic programme, one feature of which | frequency of industrial injuries, and (2) a decrease in | 
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industries, 
million 


employment. For the entire group of a 
21-per cent. decrease in disabling injuries, 


workers, accompanied a 16-per cent. decrease in employ- 


per 


|ment. In mining and quarrying, for example, the 
number of disabilities decreased 10 per cent. per 
million workers, and employment decreased 13 pet 
cent. Similarly, in manufacturing, the respective 
decreases in disabilities, per million workers, and 


employment, were 29 per cent. and 16 per cent.; in 
wholesale and retail trade, 4 per cent. and 4 per cent. ; 
in railroads, 15 per cent. and 15 per cent. On the 
whole, the rate of disabling injuries, per million workers, 
decreased more sharply than did employment, indi- 
cating a real improvement in the industrial-injury 
situation over 1937. 


The 19,177 establishments from which reports were 
received for both 1938 and 1937 experienced, the 
authors say, a decided improvement in frequency and 
severity rates. Employment and employee-hours 
worked decreased by 15 per cent. and 22 per cent., 
respectively, but the number of fatalities decreased by 
nearly one-third, permanent injuries by nearly one-half, 
and temporary injuries by one-third. The total time 
charge for these injuries decreased by fully 40 per cent. 
Against an average time loss of four days for every 
worker employed during 1937, the 1938 figure was 
only 2-9 days. With decreases in disabilities out- 
weighing decreases in exposure, the frequency rate 
(i.e., the average number of injuries per million hours 
worked) decreased from 16-77 to 13-98, and the 
severity rate (i.e., the average days lost per 1,000 hours 
worked) from 2-17 to 1-66. Practically all the indus- 
tries surveyed showed decréases in their industrial- 
injury rates. In only seven industries did total 
employee-hours worked show an increase over 1937. 
and in five of these seven the increases in exposure 
were accompanied by decreases in frequency rates. 

Logging, it is recorded, experienced the highest 
frequency rate of 103, which, however, was a reduction 
from the 1937 rate of 117. Sawmills, with the second 
highest frequency rate, also experienced a decrease 
from the 1937 rate, from 61 to 53. Other industries 
with high frequency rates (but only one of which had 
a rate above 30) were fertilizers ; canning and preser\y 
ing ; slaughtering and meat packing; sugar refining ; 
structural and ornamental ironwork ; planing mills ; 
foundry and machine-shop products ; pulp and paper ; 
brick and tile, and terra cotta. Industries with low 
frequency rates were explosives; boots and shoes : 


electrical apparatus and supplies; book and job 
printing; news and periodical printing; men’s and 
women’s clothing; knit goods; motor vehicles, and 


tobacco products. 

Reporting on the subject of ** European Labour on a 
War Footing,” Mr. John S. Gambs, America’s Assistant 
Labour Commissioner at Geneva, expresses the opinion 
that the various steps which have been taken by the 
belligerant powers and most of the neutrals, will hav: 
to be tested by administrative experience before they 
can be evaluated. “ It is, nevertheless, possible,” he 
goes on to say, “ to point out some interesting trends 
and to call attention to unresolved problems. In the 
domain of welfare a concept latent in any form of social 
insurance seems to emerge with some clarity from the 
character of recent legislation, namely, that the entire 
community is responsible for the security of any 
member of the community. Civilians, without making 
contributions, are compensated for war injuries ; the 
rights of the mobilised remain intact, despite their 
exemptions from payments. Even temporary habitua 
tion to a system of social protection which is adminis 
tered under the implicit doctrine that the entire nation 
assumes responsibility for the welfare of any individual 
harmed or disadvantaged by national policy, may have 
broad repercussions. Reliance over a long period on 
greatly increased hours of work to enhance productivity 
may prove to be self-defeating, as was demonstrated 
in the last great war. The legislation summarised 
under this heading is only permissive and there is 
nothing to indicate that actual hours of work have 
reached the point of diminishing returns. The danger 
lurks in the background, however, and may have to be 
confronted,” 


“The new Labour regulations,” Mr. Gambs says 
“ though involving great departures from the concept 


|of economic freedom, have, nevertheless, permitted 


certain extensions of democracy. In both France and 
Great Britain, trade-unionism has accepted rigorous 
controls but has won the right of representation on 
important administrative committees. This develop 
ment may have profound implications for the demo 
cratisation of industry, and will, perhaps, become an 
issue of outstanding importance when labour’s roli 
in the peace conference becomes clearer—for there 
can be little doubt that in this settlement, as in the 
last, the demands of labour will be taken into account.’ 
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MECHANICAL ENGINEERING PROB- 
LEMS IN MARINE TRANSPORT.* 


By Sterry B. Freeman, C.B.E., M.Eng. 


History—The mechanical engineer’s success in 
developing the steam engine was put to use in marine 
transport first in Fulton’s ship Clermont of 1807 in 
the United States, and later in Bell’s Comet of 1812 
in Great Britain. The first transatlantic companies 
were the British and North American Steam Navigation 
Company, which built the British Queen, the President, 
and chartered the Sirius; then the Great Western 
Steam Ship Company, which built the Great Western. 
The third company was the Trans-Atlantic Steam Ship 
Company, a Liverpool company, which chartered the 
Royal William and bought and fitted out the Liverpool. 
All these six ships had two-cylinder side-lever engines 
driving cranks at 90 deg. on the paddle shaft. Steam 
pressure was about 5 lb. per square inch. The Cunard 
ships Britannia, Acadia, Caledonia, and Columbia, 
which ran to Halifax, had engines of this type. On 
Independence Day, 1940, the Cunard Company will 


Fig.l. POWER 


& FUEL CURVES FOR CARGO LINER 
15000, 1 1 , r 1 







13500; 


Horse Power 


Fuel Cons 







3 4H 6 6 
(7155.4) Speed... Knots 
celebrate the centenary of the sailing of Britannia on 
this service. 

The founder of the firm with which the author is 
connected, Alfred Holt, conceived the idea in 1864 of 
placing one cylinder above another with a common 
piston rod passing through the two cylinders, the 
high-pressure cylinder exhausting directly into the low- 
pressure beneath. He increased the boiler pressure 
from 15 Ib. to 60 lb. per square inch, and adopted a 
surface condenser. 
direct-acting engines of his ship Cleator in this way, 
and finding the change successful, built three ships 
for the China trade via the Cape of Good Hope— 
hitherto regarded as impossible for steamers on account 
of the difficulty of carrying sufficient coal. Liverpool 
to Mauritius round the Cape of Good Hope was the 
longest passage. This was the first ship to use high- 
pressure steam successfully at sea. From that time 
onward the rise in pressure was steady, and with 
cylindrical boilers 220 Ib. to. 260 Ib. per square inch 
has become common. The water-tube boiler came into 
use for cargo ships after 1914, partly as a result of the 
use of oil fuel. 

In 1912 the first large oil-engined ship, Selandia, 
was put on the Far Eastern service from Europe, and 
since then the progress of the oil engine has been so 
rapid that to-day more than half the ships afloat are 
so propelled. 


General Conditions.—Marine transport is carried on 


by passenger ships, passenger and cargo ships, cargo | 


liners, and so-called ‘‘ tramps.’ The demarcation 


between these different types is difficult to define. | 
Their speeds are 25 knots to 32 knots for the express | 


liner ; 20 knots to 25 knots for the cabin liner ; pas- 
senger ships, 16 knots to 20 knots; eargo liners, 
12 knots to 18 knots ; and lower speeds still for tramp 
ships and coasters. While the public desire the high 
speed and comfort that can only be obtained in large 
ships, these vessels have limitations which result in 
correspondingly high charges and freight. Not only is 
the first cost extremely heavy, but the depreciation, 


* Paper prepared for presentation at 


Institution of Mechanical Engineers, in New York, on 
Tuesday, September 5, 1939. Abridged. 


He converted the two-cylinder | 


a joint meeting 
of the American Society of Mechanical Engineers and the 
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and consequent high fuel consumption are expensive 
(see Fig. 1, herewith), although they are justified if 
the additional speed enables the service to be carried 
}on with fewer ships, or to attract cargo from other 
lines or forms of transport. Regularity is invaluable 
for ships running on a published schedule, and a 
reserve of speed is necessary to make up lost time. 
Cost.—The capital cost of propelling machinery and 
the necessary auxiliary machinery, together with the 
weight and space involved, is of primary importance. 
The cost and weight of various types of marine-pro- 
pelling machinery are compared in Table I, on this page. 
{n each case the figures include the thrust block and 
shaft. For steamships, the boilers, superheaters, feed 


= about twenty years, has to be paid for after a 
|ship has lost her first and greatest earning power. 
Few dry docks can take these very large ships; they 
cannot pass through the Panama and Suez canals, 
and unless government assistance is invoked, their 
insurance is a difficulty. Separation of passenger and 
cargo traffic has become steadily more marked, and 
| the very large ships carry practically no cargo. 

| The resources of mechanical engineering are being 
increasingly drawn upon by the great increase of care 
for human life and the addition of many amenities in 
| the provision of elaborate food, shelter, heating, venti- 
| lation, air-conditioning, lighting, and precautions 
| against fire. The machinery to provide these require- 
| ments includes such auxiliary plant as electric genera- | heaters, condensers and auxiliaries necessary in using 
| tors, motors, refrigerators, wireless stations, direction | the main engines are included, For oil engines, four 
| finders, depth-sounding machines, motor boats, and | auxiliary oil engines, all of the same type and power, 
| fans of various types. In addition, a new demand is | forced-lubrication, oil-cooling and water-cooling sys- 
| made on the engineer in the matter of freedom from | tems, pumps and coolers, air compressors and boiler 
vibration. In modern ships, thanks to further stiffening | operating on exhaust gas or with oil burner, are 
of the structure and refinements in propeller design, | included. The figures are approximate, since so much 
this vibration bogey has been laid. depends upon specification, particularly as between 


The weight of ships has been decreased by the use of 
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TABLE I.—Comparison of Costs and Weights of Marine 
Propelling-Machinery. 
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v >» Triple-exp. recip. ; 220 lb. per sq. in. cyl. 
2 ah boilers, sat. steam ; Ks . ‘| 100 100 
y- Triple-exp. recip. ; 220 1b. per sq. in. cyl. 
28400 boilers ; superheat to 560 deg. F. 110 102 
SE | Triple-exp. plus exhaust turbine ; super- | 
5 3 heat to 560 deg. F. a . | 135 07 
ax 300/- ~ ° | ‘Triple-exp. plus exhaust with reheat of 
= —Y_ | of h.p. exhaust steam . ; : 120 | 102 
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on Burning. , P - . . . Single-acting 2-stroke 147 | 100 
e. Twin Screw—Turbine—Cargo—Passenger—Oil Burning. Single-acting 4-stroke, supercharged 165 120 
d. Twin Screw—Turbine—Cargo—Coal Burning. | Single-acting 4-stroke 198 | 140 
e. Single Screw—Turbine—Cargo—Coal Burning. . 
f. Single Screw—Reciprocating—Cargo—Coal Burning. - 
g. Single Screw—Turbine—Cargo—Coal Burning. : : : hi : . 
h. Twin Screw—Four Stroke, Single Acting, Air Injection— | Steam reciprocating and turbine machinery. For a 
Cargo. i j | voyage the expense in fuel varies as the square of the 
7 apps er tod “iene Single Acting, Airless Injection | speed, whereas daily expenses vary as the reeiprocal 
—Cargo a ger. . a . ~ : 
j. Single Screw—Four Stroke, Single Acting, Air Injection— | of the speed. lhe comparison of running costs shown 
Cargo. | in Fig. 2, on this page, includes fuel, wages, victualling, 
7 —" —Four Stroke, Single Acting, Air Injection— | stores, repairs and upkeep. Consequently, at high 
3 speeds, the rate of increase in the fuel expense is 


greater than the rate of decrease in the other expenses. 
At low speeds the converse is the case, and some speed 
will be found at which the total of these costs will be 
a minimum. This is obviously the speed at which the 
ship should be operated on ballast voyages if more 
important considerations do not arise. 
Surveys.—Shipowners demand increased speed and 
at the same time increased economy. On the other 
hand, the Board of Trade and the classification societies 
insist upon ever more thorough and comprehensive 
surveys to ensure complete safety for passengers and 
For many services the small ship is often the right | reliability of the ship and her machinery. Unquestion- 
choice, and very large cargo ships are not necessarily | ably these demands have spurred engineers to accept 
so profitable. | systems of power transmission, pressures, temperatures, 
A modern ship carries special cargoes in addition to | materials, and methods of construction that they would 
the bale and case or bulk goods in the holds. The | not have risked employing in past times when compe- 
fore-peak and after-peak tanks may carry highly | tition was not so keen. International competition in 
| valuable wood oil, and the double-bottom tanks, cargo | shipping means that only those who comply with 
oil of boiler or Diesel quality; these and the deep | these demands can survive. ’ 
tanks, sometimes four, five, or six in number, are fitted | Having decided which type of machinery will best 
with heating coils to maintain the necessary tempera- | suit the conditions of the route to be served, the 
tures, and carry pea, bean, or palm oil, molasses or | next question is how best to keep the machinery in 
latex. There may be small side tanks in the ’tween | efficient condition. The rules and regulations of the 
| decks or poop for latex or oil. Then, one or two holds | authority under which the ship and machinery have 
and their tween decks may be insulated for refrigerated | to be surveyed for the maintenance of class, as being 
cargoes. The holds in ships of Australian tonnage | safe to carry passengers, and in good and efficient 
fitted for the carriage of chilled beef are designed to | condition to carry dry and perishable cargoes, deter- 
maintain temperatures within } deg. F. of a pre-|mine how often the plant must be opened up for 
determined value, and are constructed to be gastight, | examination. To ensure that this examination shall be 
| so as to retain without serious loss the carbon-dioxide | of real value, so that any incipient defects may be 
gas injected to preserve the beef. The weather decks | discovered without fail, while at the same time avoiding 
take railway rolling stock, crane girders, big guns, etc., penalising the ship by detention due to unnecessary 
| and each of these various types of cargo needs special | elaboration of the survey, is a problem. A complete 
care and expert handling. The provision and main- | system of noting the wear and condition of both the 
tenance of suitable pumps, pump connections, steam-| main and the auxiliary engine and boiler details is 
heating coils and connections, refrigerating plant, all | essential (see the survey sheet reproduced in Fig. 3, on 
of the utmost reliability, is the engineer’s work. page 155), so that as wear goes on, the necessary spare 
Speed.—If the cost of the fuel were the only criterion | gear may be ordered and put in readiness for the time 
of the speed at which marine transport should be | when it must be fitted. Lf ordered and fitted too soon, 
carried on, there would be no justification for building | costs are unnecessarily increased, If ordered too late, 
ships to operate at speeds above 9 knots or 10 knots. | the ship may be delayed. 
| It is extremely difficult to estimate the value of speed. Repairs.—Experience as to which types of machinery 
For passenger services, in these days of wireless tele- | need the greatest amount of renewal and repair varies 
| graphy and telephony, it has generally no intrinsic with the make of machinery, with the standard of 
| value. In cargo services, the shipper wants his cargo | supervision, with the character of the engineers engaged 


| delivered as soon as possible in order to receive early ,in the work, and the service in which the ship is 
| payment. Freights could be cheaper if shippers would | employed. Inferior coal or boiler oil in steam ships, 
| be content with slower speeds. Powerful machinery’ or fuel oil in motor ships (see Table IT, on page 154), 


| special steels. This saving, together with the adoption 
of oil engines for propulsion or of turbines and water- 
tube boilers working at high pressure and superheat, 
| has radically reduced the machinery space required, 
thus setting free large spaces for passengers’ use. The 
elevators, swimming baths, cinema rooms, and the 
|other equipment already described, add largely to 
the mechanical problems of the engineering staff. The 
transportation of cargo is, however, the business of 
the majority of ships, and it is extraordinary how the 
world has been opened up in the past by small ships. 





| 
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unsuitable lubricating oil, inferior packings and | 
jointings, etc., can do damage beyond the power of the | 
engineer to avert. Careful records of lubricating-oil | 
stocks are taken at the commencement and end of | 
each voyage to check wastage or excessive consump- | 
tion, and Table IIT, on this page, shows how these are | 
kept. The sum of the consumptions of the various 
engines, auxiliaries, etc., is correlated with the amount 
of oil taken on board at the beginning of the voyage 
and that remaining at the end. The total oil on board 
that in the main-engine drain tanks and 
auxiliary-engine sumps and that in the storage tanks ; 
oil retained in the engine systems is not included. 
All oil lost during the cleaning of drain tanks, sumps, 
etc., is shown in the consumption of the appropriate 
engine. Remarks on engine performance affecting the 

consumption, particulars of oil lost 
due to machinery defects, etc., are also recorded. | 
\ statement is furnished on each voyage if the oil is | 
washed during separating process. ‘ 

\n example of the ratio of costs in a cargo ship | 
and a passenger ship is given in Fig. 4, opposite, and | 
Table IV, on this page; it of 
how extremely small a part of the whole running cost 

| 


includes 


lubricating-oil 


interest to observe 


1s 


is absorbed by the hull and machinery upkeep, deck 
und « ngine stores 








of main and auxiliary engines. Falling off in power due to above 


Main-engine spill valves sticking. Main-engine exhaust valves 


TABLE II Typical Fuel-Oil Results. | 
Machi / Main engines four-stroke single-acting, airless 
ijection engine upercharged on Rateau system, & cylinders | 
Hi} mm. bore by 1.500 mm. stroke, 110r.p.m. Auxiliary engines : | 
Theres viinders, 530 mm. bore by 600 mm. stroke, 300 r.p.m 
| 
| 
Good Bad | 
| 
| 
Heavy Fuel-Oil Part } 
Quantity of oil re | 
ceived, tons 07-56 1017-81 | 
Port at which re 
ceived Colombo Suez | 
Specific gravity 0-053 at 600 dey, | 0-027 at 60 deg. |} 
Flash point 255 deg. | 230 deg. | 
Viscosity (Red | 
wood No. 1 275 sec. at 100 35 sec. at 120 | 
deg. I deg. | 
Residue ved 
hy separat It 
per ton of oil 0-146 0-25 
Water removed by 
separator Ib 
per ton of oil Oss Nil 
If of! heated before | 
tse in engines Ves Yes 
Temperature of oil | 
deg. I 120 120 
| 
( ditions and Parti- | 
Perf mnee 
Speed, knots 16-13 
Slip, per cent 7°16 
Draught 25 ft 21 | 
Fucl per day, tons tl 4i 5 | 
Fuel coetiicient 41,024 »7 002 | 
Troubles Experienced | 
n Main and A 
lary Engines rhe main and the see below,* | 
uxiliary machin 
ery have run satis | 
factorily on this oil | 
| 
* Choking of exhaust-turbine nozzle plates by deposits from | 
exhaust gases. Coke deposits forming on fuel-valve flame plates | 
| 
| 


sticking From Penang to Colombo eight of these valves gave | 
trouble, making it necessary to change them at Colombo 

Auxiliary-engine piston seraper rings sticking, causing high | 
lubricating-oll consumption Pistons taken out for this reason | 
were found to be verw dirty | 


Fuel and Its Effect on Mechanical Prohlems of Marine 
T'ransport._-Engincers are quite ready to use that 
prime mover which is nost suitable for the purpose in | 
view. In the larger ships a combination of different 
types is usually employed ; for example, steam boilers 
and turbines for propulsion, oil engines to generate 
wuxiliary power, and electric motors to operate isolated 
ind distant units such as the windlass and the steering 
In smaller ships the service to be performed will 
indicate whether steam or oil engines will best cover 
the whole of the requirements. Generally the voyage 
to be made is scheduled, and then the question of | 
bunkers has to be faced. [1 ports such as Singapore 
und Suez, the cost of imported coal is high in comparison 
with that in ports having a coalfield in the neighbour 


“ar 


hood. If the length of the voyage makes it necessary 
to bunker en route, it will have an effect on the choice 
of fuel (see Table V, on this page). For equal weights 


coal takes up about 17 per cent. more space than oil, 
and provides about 33 per cent. fewer heat units. 
The adoption of higher speeds, better materials, and 
vuivanced design, helps to reduce weight and space, 
and as development goes on, simpler forms and methods 
are evolved. Many different paths are being followed, 
and no standard engine has been developed to command 
such universal acceptance as, for example, the four- 
stroke motor for the automobile. The of the 
plain oil-engine and of the plain steam-engine propelling 
plant are now frequently equal, and owners desiring 


costs 
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to build the simpler type of ship can adopt oil or coal 
with no additional capital expenditure. 
The outstanding factors in deciding whether coal or 


| oil should be used as fuel are the questions of bunker 


space and weight. In the majority of cargo ships, 
all available space is wanted for cargo purposes, and 
any weight in the bunkers shuts out a corresponding 
amount of freight. In mixed passenger and cargo 
ships there is the further disadvantage of delay anc 
discomfort in bunkering coal. In the large fast passen- 
ger ship, with a rapid turn round at each end, coal is 
practically impossible. The oil-fired water-tube boiler 
is a compromise, and with a cheaper class of oil for 


TABLE III,—-Lubricating Oil Consumption. 
Cylin- Com- 
Engine, der, pressor, 
Gal Gal Gal 
| 
Quantity of oil at commencement 
of voyage 6,534 736 | 166 
Quantity of oil at end of voyage 4,506 164 117 
rotal consumption 1,938 572 40 
tnalysis of Total Oil Consumption 
Port main engine, full speed time 
71-1 days 150-75 ath 
Starboard main engine, full speed 
time 71-1 days $50-75 at 
No. 1 Auxiliary, days in service 
R61 74 17 
No Auxiliary, days in service 
74-41 272-5 14-5 
No. 3 Auxiliary, days in service 
R34 70 17-5 
Consumption main and auxiliary 
engines, total 1.018 72 49 
Other machinery, total 20 
rotal consumption 1,938 72 49 
inalysis of Average Daily Oil 
(‘onsum ption 
Port main engine 6-34 4-02 
Starboard main engine 6-34 4-02 
No. 1 Auxiliary 4-30 0-19 
No, 2 $- 66 0-19 
No. 3 4-42 0-20 
Particulars of Sump Cleaned. 
After New 
| Quan-| Cleaning Charge 
tity 
Date, | before Sludge 
Engine. 1938. | Clean- Lost 
ing Quan! Where Gal Quan- Drawn 
Gal. | UY. | Used tity. | From 
al Gal 
Port main June Lost cleaning main- 100) 
engine engihe sumps 
Starboard June Lost cleaning main- 100 
main engine sumyps 
engine 
No. 1 Aux Aug 80 60 20 20 Re- 
serve 
No. 2 Aux Aug a0 60 bab) 20 do 
No. 3 Aux Aug 80 60 20 20 do 


Continuous Washing. 
Soundings of main-engine drain tanks taken at end of voyage, 


in dry-dock if possible Vessel did not dry-dock—draught 
forward, 11 ft. 5 in. ; aft, 20 ft. 6 in 
Port Starboard 
Depth of Oil Engine Engine 
Forward 2 ft. 44 in 2 ft. 5} in 
Aft 2 ft. 74 in 2 ft. S§ in 
Mean 2 ft. 54 in 2 ft. 7% in 
Quantity of oil 1,.950-8 gal 2,044-6 gal 
Total oil in main-engine drain tanks 3.995-5 gal 


Engine oil in storage tanks 510-93 gal 
Machinery other than 


Engines. 


Oil lt sed for Vain and Auriliary 


BE nagri ne Cylinder Compressor 
| 
Steering engine ee Io 
Winch bearings . > 
rotal ~0 
boiler use, the increased amount to be carried and 


burnt may be faced, since this oil can be carried in the 
double bottom and does not, as a rule, require special 
bunkers above the double bottom. 

It can be ascertained whether the power required 
to drive a ship has been economically applied by the 
use of the so-called Admiralty coefficient, D* S*/h.p. 

C, and the fuel coefticient, D4 S*/fuel tons per 
day F, where D is the displacement of the ship 
in tons, 8 is the speed in knots, and h.p. is the horse- 
power. Unfortunately, the indicators used to determine 
the power in steam or oil-engine cylinders, and the 
torsionmeters used to record power passing through 
the shafting to the propeller, are not accurate to within, 
say, 5 per cent. The fuel coefficient, based on the 


measurement of fuel, is more accurate than the 


Admiralty coefficient, based on the measurement of 


These coefficients are more useful as a means 
of comparison between performances of sister ships, 
or two performances of the same ship, than as a 
scientific measurement of the results. 


power. 
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Some figures taken from the experience of similar 
ships at similar displacements and speeds, but with 
different propelling machinery and fuel, are set out 
in Table V1, on the opposite page. 

Triple- or quadruple-expansion reciprocating engines, 
supplied with steam at about 220 lb. per square inch 
from tank boilers, are still being built for steamships 
of moderate power ; the addition of an exhaust-steam 
turbine has been quite usual in several fleets of the 
cargo-liner class. Such engines are usually partially 
balanced, and weight is reduced by the use of higher 
revolution speeds than were formerly considered 
acceptable with single screws. The use of steam 


TABLE IV.—Analysis of Operating Costs. 





| Inter- 
mediate 
Cargo Passenger 
Liner of Liner of 
10,500 16,000 
Item. Gross Rated | Gross Rated 
Tonnage ; Tonnage, 
per cent. of 200 
Running Passengers ; 
Cost. per cent. of 
| Running 
| Cost. 
Establishment charges, stevedor- 
age, agents’ commissions, etc. 34-380 27-00 
Interest and depreciation 26°30 27-00 
Fuel 17°25 15-60 
Dues 7 7°80 
Crew's wages 6- R-50 
Victualling (crew and passengers) : 9-50 
Hull upkeep 1-6: 1-40 
Machinery upkeep 2-70 1-80 
Deck and engine stores 1-90 1-40 
Total running cost 100-00 100-00 


superheated up to a total temperature of 560 deg. F. 

has encouraged the adoption of a variety of valve 

systems which do not require the use of so much 

lubricating oil, and which give a sharp cut-off without 

V.—General Particulars of Engine Economy 
Governing Marine Transport. 

For the purpose of calculating the figures in the Table, the 


TABLE 


following figures have been taken for calorific value of fuel 

boiler efficiency, and mechanical efficiency : 

Calorific Value of Fuel Coal. Oil. 
Available heat in fuel, B.Th.U. per Ib.. 15,000 19,000 
Probable average value, B.Th.U. per Ib. 12,500 18,000 

Boiler Efficiency 
Cylindrical boilers, per cent. 65-75 77-82 
Water-tube boilers, per cent. 75-80 85-88 


Mechanical Efficiency of Engines : 
Reciprocating steam, per cent. . 
Oil engines, depending upon type, per 

cent 


90 approximately 

72-88 

Fuel Con- 

Overall sumption, per 

| Thermal s-h.p. per hr. 

| Efficiency, - 
Per cent. 


ype of Engine. 





Coal. Oil. 
| 
Recip. engines, saturated | 
steam 1 1-85 1-29 
Recip. engines, superheated | 
steam 13-5 1-50 1-05 
Recip. engines, h.p. exhaust ° } 
steam reheated 16 1-27 0-38 
Recip. engines and exhaust 
turbines superheated | 
steam 16 1-2 | 60-88 
Turbines and gearing, low | 
pressures and tempera- | 
tures it 1-27 | 0-88 
furbine and gearing, high 
pressures and tempera- 
tures; oil-engine-driven 
generators for auxiliary 
power —_ 0-57 
Oil engines with air injection 35 - 0-40 
Oil engines with airless injec- | 
tion and high maximum 
pressure 40 0-355 
Oil engines with waste-heat 
boiler 7 0-380 
Oil engines with heat re- 
covery on Still system, or 
with abnormally high com- 
ession pressures 43 0-330 


affecting the exhaust when running at less than full 
power. In spite of efficient valves, superheating, and 
an exhaust turbine, such reciprocating engines cannot 
better the performance of the turbine and are more 
complex 

Turbines.—In ships where water-tube boilers and 
high pressures are used, and generally for powers above 
4,000 shaft horse-power to 5,000 shaft horse-power, the 
steam turbine and mechanical gearing is the usual 
choice. Two, three, or four turbines, each driving a 
separate pinion on the main gearwheel, have been 
found satisfactory, and with modern methods of 
dynamically balancing the turbines and pinions, have 
given steady running. Pressures are a long way behind 
land practice; 450 Ib. per square inch is rarely 
exceeded, although 1,200 Ib. per square inch has been 
successfully employed. Temperatures are limited by 
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Fig.4. ANALYSIS OF OPERATING COSTS to the limits of plate thickness possible, a pressure of 
27% 1T : se 48%0A% s / 300 Ib. per square inch cannot be exceeded, and 220 Ib. 
163% Td Se — Cargo Liner 4B S44 ft. ~~ Intermediate Liner per square inch is the usual maximum. If reasonable 
1ees i care is taken to supply slightly alkaline fresh water, 





little internal repair should be necessary, and the wear 
on furnace fronts, bars, and brickwork will depend on 
the class of coal and the rate of working. 

TABLE VI.—Comparison of Performances of Similar Ships: 


























| Fuel 
| Ad- Fuel per 
Machinery. Fuel, miralty | Coeffi- s.h.p. 
| Coeffi- cient. | per hr., 
| | client. Ib. 
| Triple-Expansion —Reci- 
procating Engines : | 
Saturated steam Coal 300 15,000 1-85 
jal ¥ ..| Ol 300 | 21,500} 1-29 
160 deg. F. super- | 
heated steam | Coal | 300 18,600 1+50) 
Ditto .. ’ Oil |} 300 26,000 1-05 
Reheat engine . . Coal 300) | «22,000 1:27 
We g Reduction Geared Tur- | } | 
(7155.0) ~~~. 98 8% -~ bine: | | 
. . F Z . 200 deg. F. super- 
a. Establishment Charges, Stevedoring, Agents’ Commissions, ¢. Crew’s Wages. heated steam ..| Coal 300 «| «22,000 1-27 
F ete. a f. Victualling (Crew and Passengers). Ditto .. ‘ | Oil 300 $2,000 0-88 
b. Interest and Depreciation. yg. Hull Upkeep. High pressure ..| Oi 300 49,000 0-57 
e. Fuel. h. Machinery Upkeep. | 
d. Dues. i. Deck and Engine Stores. Oil Engines : } 
4 ! Four-stroke  air-injec- 
metallurgical considerations, and 750 deg. F. is still | heat stresses in distortion and strain is more difficult | _, tion oll engine .| Oi | 300 | 70,000 | 0-40 
looked upon as the safe upper limit. Leakage at blades, | to predict. The turbine is clearly the right plant for gh one pnt 
glands, and dummies increases unduly with high pres- | the highest powers, but its use involves high pressures, with  exhaust-gas | 
sures. There is a loss of efficiency due to the greater | high superheat, oil-fired water-tube boilers, elaborate boiler. . :; ..| Oil 300 | 74,000 | 0-38 
density in the high-pressure rotor, while in the low- | feed-water and air heating, and great care regarding ' ‘ee 
pressure rotor the consequent increased wetness leads the purity of the feed water. It is obvious that only; Moderntypes of water-tube boilers are being developed 
to corrosion of the casings and erosion of the blades. | well-trained and reliable engineers should be employed | to give larger and larger outputs, and new designs are 
There are difficulties in reheating exhaust steam in to look after such machinery, and this consideration |on the market which produce steam at exceedingly 
marine practice owing to space limitations. limits to some extent the use of this prime mover. high rates. The question of forced or induced circu- 
The theoretical gain due to higher pressure is less| Boilers.—While for smaller powers, cylindrical boilers | lation is one of the problems of this type of boiler. 
easily obtained than the gain due to higher temperature, | are still generally fitted, water-tube boilers are necessary The use of the water-tube boiler has necessitated a 
although it should be pointed out that design can |for the higher rates of evaporation, higher pressures, | new technique of water treatment, and the engineer in 
charge needs to know a certain amount of the chemistry 


provide for high pressure, whereas the effect of extreme | and higher temperatures. In cylindrical boilers, due 
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of water to deal adequately with the feed supply. 
The water walls, or the more or less elaborate brick- 
work, the tools for removing scale, the soot blowers, 
fans for primary and secondary air, gauges and recorders, 
have made the technique of boiler handling much more 
interesting, if more complicated. These modern boilers 
or steam generators offer a greatly increased proportion 


of radiant heating surface, resulting in a high rate of 


evaporation and a consequent saving of space. The 
problem is to ensure complete reliability with these 
advantages. 

Oil Engines.—The greatest problem facing the 
marine oil-engine builder has been to reduce the weight 
and the cost per horse-power. The single-acting four- 
stroke crosshead engine, with its cooling and scavenging 
stroke between each power stroke and consequent low 
consumption of fuel and lubricating oil, has had to 
give way to the single-acting, two-stroke cycle engine. 
The adoption of high supercharging for the fouf-stroke 
single-acting engine has delayed the change, but the 
ratio of weight to power is against the four-stroke 
engine. For higher powers the two-stroke trunk- 
piston engine, running at comparatively high speeds of 
revolution, makes a suitable propelling plant for 
passenger ships where a low contour of machinery is 
necessary, while for ships in which a short engine-room 
is desirable the opposed piston two-stroke, or the 
two-stroke double-acting engine has come into favour. 

All types of oil engines have benefited from the inter- 
national interest that has been taken in their develop- 
ment. As in turbine practice, various devices have 
been used to reduce the rate of revolution between the 
oil engine and the propeller. These include mechanical 
gearing, direct and with spring couplings, oil or 
hydraulic fluid couplings, electric-magnetic slip coup- 
lings with gear wheels, electric direct-current and 
alternating-current transmission. At the time of 
writing, all the large marine oil-engine plants building 
in Germany are for use in connection with some type 
of gearing to reduce the speed of revolution of the 
propeller. 

The oil engine is, from the thermodynamic point of 
view, the most economical prime mover, and not much 
further reduction can be made in fuel consumption. 
Many devices have been employed to utilise the heat 
of the exhaust gases and the heat imparted to the 
cooling water circulated round the cylinders. The 
Scott-Still engine is the most complete example of this 
of securing economy, consumption as 
low as 0-33 Lb. of oil per brake horse-power hour has 
been recorded in this Sulzer have 
recorded a figure of 0-355 lb. per brake horse-power 
hour in their engines with high compression pressures. 
Less complete systems generate sufficient steam to 
operate a lighting set, the steering gear and certain 
auxiliaries, and so effect a valuable economy in the 
use of oil fuel. As the exhaust gases from the main 
engine are not available when the ship is in port, an 
oil burner or burners must be lighted if steam is then 
required from the boiler, and usually only the more 
expensive type of oil fuel Diesel oil 
available for this purpose. Hence electrically -operated 
winches, deriving their current from auxiliary dynamos 
driven by oil engines, are in most cases an economy in 
the long run 

Electric Transmission of Power.—This is applicable 
to any type of prime mover, and ships ranging from 
tugs to liners and battleships have been so fitted. 
Turbo-electric plant shows that greater steam economy 
is attainable, due to the higher black 
when working at less than full power. There is also 
the possibility of obtaining full power when manceuvring 
astern, the saving due to dispensing with an astern 
turbine and the use of short steam pipes and shafting, 
the elimination of risk by transmitting 
shocks from the propeller turbine, and the 
vibration and noise in comparison with 
Against these must be set the 
lesser efficiency due to electrical losses, say, 9 per cent. 
to 12 per cent., The 
question of comparative weight and space occupied 
depends upon the type of machinery. Diesel-electric 
proposals now cover both direct-current and alternating- 
current systems, and the latest of the latter type 
envisage the employment o multiple sets running at 
1,500 r.p.m. or even higher. In such cases the weight 
and space would compare favourably with any direct 
system of drive. While the cost of upkeep of fast 
running oil engines might be high, it is found that the 
electrical plant needs little or no repairs 

Mechanical Gearing.—This now with the 
greatest accuracy and it has been demonstrated that 
such accuracy results in reliability. There have been 
« few failures, but the cause has in most cases been 
traced to inaccurate gear cutting. Incidentally, the 
adoption of a chrome-molybdenum steel, instead of a 
chrome-nickel steel, for the pinions, has made it easier 
to heat-treat and temper the forgings. The small loss 
of efficiency, say, 24 per cent. for single-screw reduction 
and 5 per cent. for double-reduction gearing, compares 
favourably with electrical gearing losses. 
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Cargo-Handling Plant.—It is obviously unwise to 
run ships at high speeds from port to port, and then 
to detain them unduly while loading and discharging 
cargo. It should be possible to put cargo overside into 
barges, railway cars or on to the quay exactly as may 
be needed to give quick dispatch. The reach of the 
derrick boom or crane jib, the speeds at which loads 





can be lifted and lowered, the position of the operator, 
the number of men required, the deck space required | 
with its effect on the length of hatchway, and the most 
favourable arrangement of leads for cargo work and | 
for mooring, have all to be considered. Such questions | 
as whether to fit the ship with derricks and winches or 
with cranes, whether steam or electric winches should 
be employed, the most appropriate types of each and | 
the number needed, should be settled by an engineer 
with expert knowledge of the conditions of the particular | 
trade. 

The older class of steamships are usually fitted with 
steam winches supplied with steam from an auxiliary 
boiler. Modern steamships use high-pressure steam 
and motorships usually have electric winches. The | 
power and speed of these two types are about the same. | 
lhe first cost of electric equipment will be about five 
times as much as that of steam plant. The fuel consumed 
in the steam boiler, including lighting-up and standby | 
losses, will be from six to ten times that of the electric | 
winch supplied with current from the ship’s auxiliary | 
engines. Furthermore, the absence of the heat from 
steam pipes on deck, which affects the life and condi- | 
tion of the plating of the deck houses, casings, hatch | 
coamings, winch-pipe covers and steel decks, is a} 
weighty factor in favour of electric power. The steam 
winch has the advantages of being cheaper than the 
electric winch, the speed can be varied to a greater | 
degree and it can be stalled without wasting current. | 
The electric winch is free from vibration and almost | 
noiseless, a great advantage in passenger ships, and | 
the features of a steam winch can be closely copied. 

History repeats itself. Here the | 
conclusion of a paper which Alfred Holt wrote for the | 
Institution of Civil Engineers in 1877,* describing the | 
advantages inherent in the of iron instead of | 
wooden ships, screw propellers and compound engines : 

“Tt would be satisfactory, if it were possible, to 
conclude this review with the statement that, those 
who have been the actors in this peaceful revolution 
have profited by it. Shipowning is a pursuit in which, 
more than any other, success depends on personal 
management. No doubt a few persons have reaped 
considerable rewards; but, as a whole, and viewed 
over a series of years, it has been a bad trade for most 
of those engaged in it. The perpetual progress of 
invention has made good vessels unprofitable, while 
still new ; the ease of competition, except in subsidy- 
protected trades, the temptation there has been from 
the advantage every newcomer and the 
fitfulness of the demand for steam shipping, have all 
contributed to produce the result, that the steamship 
owner has worked for the public rather than his own 
Nor is the case different for the owners of the 
cargoes his ships have carried. Rapidity of transit 
has done away with the possibility of large profits, 
while the necessary hurry and roughness of steamers’ 
ways have much disturbed those accustomed to the 
accuracy and leisure of sailing vessels. Indeed, it is 
a matter of frequent remark, that profit and comfort 
are driven out of any trade a steamboat enters. In 
fact, the one who almost alone has profited by the 
change has been the over-idolised idol of these later 
free-trading days, the consumer.” 


} 


| 
| 
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MOTORISED DRIVE UNIT FOR 
MACHINE TOOLS. 
matter of common that 


machine tool, and many other machines, 
usually provided with a self-contained drive, such a 


It 


modern 


the | 
| 


1s |} 


observation 


drive consisting of an eleetric motor either built-in | 
or attached to the base-plate or other part.  It| 
may be taken for granted that this practice has | 


considerable inherent advantages, or it would not have 
been so widely adopted, but at the same time the belt- 
drive from a countershaft is still frequently used. | 
It would appear that, in many cases, the retention of | 
the belt drive is due to the fact that the machine tools | 
concerned are in a condition which fits them for many 
years further service, so that they cannot be replaced 
by machines with individual drive. Occasionally, also, 
several idle machines may be seen in a shop since it is | 
uneconomical to drive the countershafting for them, | 
even if it remains still in place. 

Messrs. Newman Industries, Limited, Yate, Bristol, | 
have introduced a motorised drive unit for the | 
purpose of converting machines having stepped | 
pulleys and dependent on a common prime mover into | 
a form with an individual motor drive. A typical 


* Proc. Inst. C.E., 1877-8, part 1, vol. 51, page 2. ! 
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installation is the application of the unit to a lathe, 
such an application being shown in the accompanying 
illustration. 

As will be seen, the frame of the unit is kept as 
close to the machine as possible. The frame consists of 
a pair of steel tubular pillars, with a tubular cross-piece 
for carrying the motor, and flanges at the bottom for 
securing to the foundations. A strut, between the 
cross-piece and a convenient point on the machine 
concerned, anchors the frame laterally. The several 
elements are welded together. The tops of the pillars 
are finished with eye-pieces, between which is pivoted 
a welded-steel bracket carrying a short countershaft, 
a driven pulley for the motor belt and a stepped 
driving pulley with gradations appropriate to those of 
the stepped driven pulley on the machine. The counter- 
shaft is mounted in ball bearings carried in the bracket, 
the side members of which are formed with projecting 
lugs. Collars at the top of the pillars carry set-screws 
on the points of which the lugs on the bracket bear. 














The adjustment of these screws enables the correct 
tensioning of the belt between the countershaft and 
the machine to be effected. As this adjustment 
would also affect the tension of the belt between the 
motor pulley and the driving pulley on the countershaft, 
provision is made for altering the position of the motor 
to suit, the motor being attached to a base-plate 
pivoted on the frame cross-piece. Tensioning of both 
belts is, therefore, very easily and rapidly done. The 
motor is usually approximately 3 ft. above the floor 
level and the countershaft at a suitable height to 
provide for an efficient length of belts. The frame is 
quite rigid and free from vibration when the machine 
is at work. 

The motor employed is manufactured by Messrs 
Newman Motors, and is of the totally-enclosed fan 
cooled squirrel-cage type operating on three-phase 
50 cycle current. The sizes available range from 
} h.p. to 15 h.p. The starting torque is high, as evi- 
denced by tests carried out at the National Physical 
Laboratory, these tests also showing, from the tempera- 
ture-rise figures, that the fan-cooling system adopted 
efficient. As the enclosure renders the motors 
resistant to adverse conditions, such as dirty surround- 
ings, polluted or moist atmosphere, and so forth, they 
are particularly suitable for mounting externally to a 
machine, while they are generally somewhat more 
compact than open or protected-type motors of equa! 
ratings. The rotor is notable in that it is constructed 
without bolts or rivets to secure the laminations. 
and has no short-circuiting rings fitted where the wind- 
ing bars can fracture. The stator slots are insulated with 
a sheet of micanite, Empire cloth and Leatheroid. The 
stator coils are weund on multiple formers to reduce the 
number of joints, and are only pressed into the slot 
sheaths, before wedging up, that hammers or 
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mallets, liable to cause damage, need not be used. 
The insulation thus consists of a complete envelope of 
substantial materials surrounding the coils, which, after 
final impregnation, are claimed to be virtually proof 
against breakdown even under severe conditions. The 
terminal box is cast in two parts to facilitate the 
connecting of leads and insertion of conduit pipe. The 
motor is operated by push-button control from a box 
attached to the lathe headstoek, which box can be 
identified in the illustration by the conduit running 
to the motor below the rear spindle bearing. No 
striking gear is, ef course, needed for the belts, and 
action for stopping and starting is instantaneous. A 
machine equipped with the unit is independent of 
line shafting and can be isolated or placed in groups as 
required by the work flow. 








THE INFLUENCE OF PRESSURE 
UPON THE WATER-GAS AND 
OTHER EQUILIBRIA.* 


By G. Sartori and Dr. D. M. Newrrt, M.C. 


THE recent interest of the gas industry in the use 
of higher pressures in the water-gas process for the 
production of methane has prompted the authors of 
this paper to consider the physico-chemical properties 
of condensed gaseous systems. It is pointed out that 
although, at atmospheric pressure, the laws of Boyle, 
Avogadro and Dalton are valid, they are no longer 
so at high pressures. In calculating the van’t Hoff 
equilibrium constant for reversible reactions, it is 
assumed that the partial pressure of a reactant gas is 
a true measure of its active mass, but this does not 
hold at high pressures. Even at moderately’ high 
pressures, it is quite incorrect to assume without 
qualification that the deviations from the gas laws 
become negligibly small at high temperatures, or that 
they necessarily diminish with rise of temperature. 
In illustration of this the authors reproduce the com- 
pressibility isotherms of methane, shown in Fig. 1. 
herewith, which indicate that, although this assumption 
may be true for most pressures, there is an important 
region lying between about 100 atmospheres and 400 
atmospheres within which the deviations increase with 
temperature. Methane may be taken as typical of all 
gases with approximately the same critical tempera- 
ture ; oxygen, nitrogen and air are less compressible, 
and carbon dioxide, steam, and the higher paraffin 


hydrocarbons are more so. From the van’t Hoff 
. dlog K + Qy eae 
equation, % re , the equilibrium constant of 
dT RT 
the reaction: mA +n B=—vrC + 8D, is determined 


in terms of partial pressure from the expression 


f A x Pi ; y 
kK, = —— »* Since the simple gas laws no longer 
P, x PF, 


hold at higher pressures, it is evident that this equation 
must be used with circumspection. The authors 
have approached the problem by determining experi- 
mentally the apparent change in the equilibrium 
constant of the water-gas reaction with pressure over 
a sufficiently wide range of pressures, and comparing 
the results with those calculated on the basis of the 
known pressure-volume-temperature relations of the 
system. 

The water-gas reaction proceeds in accordance with 
the equation 


CO + H,O = CO, + H, + 9-29 k.cal., 


and all four components of the system are present at 
equilibrium in proportions determined mainly by the 
temperature. At high pressures disturbing factors may 
introduce complications which are absent at lower 
pressures ; of these, the most troublesome in respect 
of the water-gas system is the tendency for side reactions 
to occur which interfere to a greater or less extent with 
the main reaction. Of the side reactions which may 
occur at temperatures of 400 deg. to 500 deg. C., the 
following are the more important, inasmuch as they 
are favoured by high pressure :— 


(1) CO + 3H, = CH, + H,O + 48-9 k.cal. ; 
K, 427 deg. c, = 12,195. 
(2) CO, + 4H, = CH, + 2H,0 + 38-5 k.cal. ; 
ty 504 deg. C. 27. 
(3) 2CO + 2H, = CH, + CO, + 60-9 k.cal. ; 
K, 427 deg. €. = 316. 
(4) 2cO = CO, + C + 38-8 k.cal. ; 


The values of the equilibrium constants at 400 deg. C. 
indicate that considerable quantities of methane and 
steam or carbon dioxide are present at equilibrium 
in the first three systems, and carbon and carbon 
dioxide in the fourth. At this temperature, however, 


* Paper communicated to the Institution of Gas 


Engineers. Abridged. 
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both the water-gas and the subsidiary reactions proceed 
very slowly in the absence of catalysts, and it is 
possible, by the choice of a selective catalyst and by 
limiting the duration of the experiments, substantially 
to suppress methane formation and carbon deposition, 
and thus to obtain results relating to the one system 
only. 

The reaction was investigated by approaching the 
equilibrium value of the fundamental water-gas 


a 
: == 


| pheres there remain appreciable quantities of hydrogen 
and carbon monoxide in the mixture. 
It is evident that, at 400 deg. C., steam is only a little 
above its critical temperature and therefore behaves 
as a very “imperfect” gas. Methane, carbon 
| monoxide and hydrogen are far removed from critical 
conditions and more closely resemble in behaviour 
}an “ideal” gas. Consequently, and by considering 
| the isotherms of mixtures of gases, shown in Fig. 2, 


reaction first from the direction CO, + H,, and then | 


from the direction CO + H,O0; the two systems gave | 
The mean true values of the | 
constant K, were found to be as given in Table I, | 
herewith. The progressive increase with pressure in the | 
value of the equilibrium constant is marked ; the extent | ~ 


satisfactory agreement. 


of the increase which amounted to 20 per cent., was 
unexpectedly large but further investigations showed 


that it was due entirely to the difference between the | 


equilibrium and partial pressures of the components of 
the system. 
The compressibilities of the reaction mixtures of 
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gases depend upon their composition and upon whether 
there is a change in the number of molecules in the 
systems. The principal reactions involved are :— 


(1) Heterogeneous reactions : 
(a) C+ 0, = CO, 
(6) 2C+4+ 0, - 2CO 
(c) C+H,O =CO+ H, — 29-0 k.cal. 
(d) C + 2H, CH, + 18-0 k.cal. 
(e) C+CO, =2CO — 38-8 k.cal. 


(2) Gas-phase reactions : 


(f) CO, + H, = CO + H,O — 9-29 k.cal. 
(g) CO + 3H, = CH, + H,O + 48-9 k.cal. 


The exothermic reactions giving rise to methane 
formation, namely, (d) and (g), occur readily at tem- 
peratures of 600 deg. C. and upwards, as do the endo- 
thermic reactions (c), (e) and (f). The exothermic 
reactions proceed with a diminution in volume and are 
favoured by increase in pressure. 

Taking the mixture for reaction (g), the equilibrium 
mixtures are as shown in Table II, on this page. It 


TABLE I.—Values of the Equilibrium Constant. 














| Temperature. | Pressure. | Value of Ky. 
deg. C. atm | 
400 10 0-096 
60 0-106 
| SO 0-109 
| | 100 0-112 
500 10 0-188 
| 50 0-198 
! 
TABLE II.—Percentage Equilibrium Mizxtures in the 
} System CO + 3H, = CH, + H,O. 
al he = ‘ sie cateatesiteeealllasiltecidheshipniniliis 
Temperature 400 deg. C. | 727 deg. C. 
| (1,000 deg. abs.). 
ate ot ety is So 4 ee 
| 
Pressure, atm. 1 | 20 | 1 | 40 | 100 | 1,000 
| ———_|—__ 
1. 2. | St & | 5. | 6 | 7 
} at, _ rT — —-- # i’ ad 
| Carbon monoxide 2-3 O-1 | 21-7 | 72 5-0 1-3 
Hydrogen 6-9 0-3 | 65-3 | 21-8 | 15-0 3-7 
Methane 45-4 | 49-8 6°5 | 35-5 | 40-0 | 47-5 
| Steam 45-4 | 40-8 6-5 | 35-5 | 40-0 | 47-5 
| 1 } 
| 
| 


on this page, it is seen that the presence of so much 
| steam in the end products increases the compressibility, 
| though at 1,000 deg. abs. (727 deg. C.) steam behaves 
| more nearly like a permanent gas. It is thus shown 
| that, for the calculation of the equilibrium constant, 
| it is necessary to use the equation of state constants for 
| the equilibrium mixture at each pressure for all the 
reactions given, except that in reaction (c) the com- 
| pressibilities at high temperatures do not vary much 
| with change in pressure. 








CATALOGUES. 


Riveting Hammers.—A type of light riveting hammer 
| for small rivets in thin plates is described in a leaflet 
pant to us by Messrs. Atlas Diesel Company, Limited, 
| 
| 
| 


Beresford-avenue, Wembley, Middlesex. 

Jointing Material.—Messrs. Richard Klinger, Limited, 
Klingerit Works, Sidcup, Kent, have published a booklet 
dealing with their “‘ cut joint ’’ service for the supply of 
sheet jointing material accurately cut to special shapes 
to suit customers’ requirements. 

Lighting Systems.—An ingenious system of street 
direction, to conform to existing regulations, is described 
in a leaflet sent to us by Messrs. Henry Lindsay, Limited, 
47, Queen’s-road, Bradford. Direction is afforded by 
means of small pilot lights. 


Plant for the Treatment of Rubber.—Messrs. T. H. and J. 
Daniels, Limited, Lightpill Iron Works, Stroud, Glou- 
cestershire, have sent us their latest catalogue, describing 
the special presses and machines, comprising vuleanisers, 
pumps and accumulators, which they manufacture for 
the rubber industry. 

Mechanical Power Transmission Accessories.—We have 
received from Messrs. Henry Lindsay, Limited, 47, 
| Queen’s-road, Bradford, a useful catalogue giving parti- 
culars of speed variers of the sliding-cone and wide Vee- 
belt type, hand-controlled and automatic friction clutches, 
| safety dead-locking belt shifters, and Shackleton rotary 
| gear pumps, 
| Steam Turbines.—Messrs. Peter Brotherhood, Limited, 
| Peterborough, have sent us a brochure describing their 
steam turbines, of which they claim to be able to supply 
| an exceptionally wide range of sizes, The explanatory 
matter relating to the use of turbines of different types, 
| to suit varying conditions, is of a useful and informative 

character. 
Bolt Adapters.—A catalogue giving particulars of the 
| various forms, and illustrating examples of the applica- 





will be noted that, at 400 deg. C., the equilibrium | tions, of the Lindapter bolt adapters has been issued by 
mixture contains 45-4 per cent. of steam at 1 atmos- | Messrs. Henry Lindsay, Limited, 47, Queen’s-road, Brad- 
phere and 49-8 per cent. at 20 atmospheres; that ford. The Lindapter was originally introduced for convert- 
is to say, at the latter pressure the reaction has almost | ing ordinary bolts ‘into hook-bolts, but subsequent 
reached completion, and at higher pressures there will | developments have rendered it suitable for a very wide 
be no further material change in composition. At | range of fixing requirements. The range of utility, it 
727 deg. C., on the other hand, the composition changes | may be noted, is greatly increased by the fact that various 





continuously with pressure, and even at 1,000 atmos- | types can be used in combination. 
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GAS ENGINES, PRODUCERS, HOLDERS, ETC. 


515,226. Gas Producer for Vehicles. T. F. Hurley, 
of the Fuel Research Station, London. (2 Figs.) May ‘ 
1938.—The invention down-draught producer 
burning solid fuel, on and 
which can burn fuel having a high volatile and ash content 

The fuel 
to a lower 
The 
> opening below the grate 


is a gus 


which can be used vehicles 


and also cope with widely-varying loads, 


chamber | is connected through a throat 2 


chamber 3, near the base of which is a step grate 4. 
gas ix withdrawn by an off-take 

They project 
flap 


Tuyeres 6 introduce air into the 
the of fuel, and non-return 
associated them They 
jacket 8&8 


producer 


into body valves are 


with are cooled by passing 


through a water which is in cirenit with the 











515.226) 


the 
open to the atmos 
the other 
vehicle, normally coming 


the through which air 


enters are of two types, 


vehicle radiator, and ports 


one always 


phere through flame arresters, and controlled 
by the accelerator pedal of the 
into operation when the load has reached a pre-determined 
the 


ports 


In connection with inlet 


the 


injection is used when the load on the producer has been 


value main air ports 


and optionally with other water or creosote 
maintained at a predetermined amount for a given period 
Some bars of the grate are fixed while others are displaced 
by the relative motion between the wheels and the chassis. 
When using anthracite, a suitable dimension of the throat 
diameter 


§ in 


INTERNAL-COMBUSTION ENGINES. 


515,347. Mine-Locomotive Exhaust Filter. Ruston 
and Hornsby, Limited, of Lincoln and G. Donington, and 
E. H. Fox, of Lincoln. (5 Figs.) March 1, 1938.—The 
invention for heavy-oil engines, 
especially used for driving locomotives which 
underground in of the type in 
chamber is packed with slag wool under 
The filter is constructed from stout 
provided reinforcing 
upper baffles are 
welded to the 
suitable for 


is 7 


with radial nozzles of approximately 


diameter (Accepted November 29, 1939.) 


is an exhaust-gas filter 
those 
operate and 
which a filter 
compression. 
and 
partition, 
formed 


mn nes is 
box 


plate wit @ transverse 


is 
lower internal 
the 


construction 


and 
to 


while 
ribs 
This 
use in mines where explosive mixtures are encountered. 
A rectangular water chamber is of slightly less width 
and length than the filter box proper, and is welded to 
A gas-distributing pipe 13 is supported within 
the water chamber, and is connected to the exhaust pipe 
from the engine. It is slotted on its underside, and the 
chamber is filled initially so that the surface of the water 
lies the level of the of the pipe. Two 
brass gauze distributing chambers 18, of semi-circular 
extend the whole of 


by side plates and 


partition is 


especially 


its base 


at underside 


cross-section, over almost length 


ENGINEERING. 


box and the slag weol surrounds the walls of 
Each communicates with the 
chamber through a slot 21 in the dividing wall. 
baffle plate 24 is mounted towards the 
top of each distributing chamber to direct the gases 
laterally into the filter box proper. The exhaust gases 
passing into the pipe 13 impinge upon the surface of the 
throughout practically the whole length of the 
chamber, that thorough saturation of the 


filter 
two chambers. 


the 
these 
water 
A horizontal 


water 


water a0 


i 
\ 35347) 


exhaust gases with water vapour is ensured in order to 
maintain the filter constantly The upper part 
of the water chamber above the distributing pipe serves 
an expansion chamber for the exhaust gases before 
they the filter box proper. \ baffle 26 near the 
outlet dips into a collecting chamber which is filled with 
This baffle solid matter from the 
the collecting chamber, where it held in 

The outlet to atmosphere is made so that 
flame-trap grids can be fitted. The gases after passing 
through the flame-trap grids are led away through the 
29. (Accepted December 4, 1939.) 


moist. 


as 
enter 
water. directs 
filter 


suspension. 


any 


is 


into 


LIFTING AND HAULING APPLIANCES. 


515,281. Excavator Equipment. William Jones, 
Limited, of London, and T. McC. Ferguson, of London. 
(6 Figs.) June 10, 1938.-—The invention is a jib for attach- 
ment to a mechanical navvy in place of the usual excavat- 
ing bucket assembly. The excavator power unit is of 
standard but the usual jib is replaced by one 
which has two parallel portions | and 2, which are joined 
right angles to them. The usual 
of pulleys is provided for the rope which 
On the longer portion 2 


design, 


by «a member at 
urrangement 
raises and lowers the jib of 


the 





jib is mounted a carriage 11. the side flanges of which 
are extended downwards and carry a rectangular plate 13, 
an angle of about 15 deg. 
which forward 


which is canted forwards at 
The carriage 11 anchorage 
and backward traverse ropes are secured. The plate 13 
thus acts pusher plate to push material in front 
of it or to draw it backwards, and can be used for emptying 


has an to 


as a 
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high-sided railway wagons which have only a single door 
which the contents of the wagon can be dis- 
The plate is brought over the side of the wagons 
the contents through the door. After the 
these wagons have been discharged it is | 
to shift the railway track. For 
carriage 11 is run forwards against a 
The forward traverse rope is drawn | 
loop and passed over a pulley 2la 
the side flanges of the carriage. A 
placed the and a hook 
The plate 13 rests on the ground and 
forms a support for the forward end of the jib. Two 
pivotal anchorages 26 and 27 are provided which can | 
grip the en.'s of the traverse ropes which are then passed 
over additional pulleys mounted in the carriage 11, 
that an additional purchase can be obtained for 
forward and backward traverse of the carriage. (Accepted 
November 30, 1939.) 


through 
charged 
forces 

of 
sometimes 

this 
forward 
to 
mounted between 
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contents 
hecessary 
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purpose 
stop 
is 


out form a 


22 jis over loop 
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STEAM ENGINES, BOILERS, ETC. 


515,284. Securing Tubes in Boilers. John Thompson | 
Water Tube Boilers, Limited, and G. A. Plummer, of | 
Wolverhampton. (3 Figs.) June 14, 1938.—A strainer | 
tube 1, is shown secured in a boiler drum in registry 
with the blow-down outlet 3 of the boiler. Its securing | 
end is internally threaded and tapers externally for ease 


; evens out 


FEB. 9, 


1940. 


of insertion. A threaded sleeve 4 is partially screwed 
into the strainer tube 1 after an expanding ring 5 of 
mild steel has been slipped over it. The ring is internally 
coned and the sleeve 4 has a flange of somewhat less 
external diameter than the boiler aperture. The ring is 
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split at an angle to its axis. In securing the strainer 
tube in place, the end carrying the sleeve and ring is 
inserted into the aperture in the boiler and the sleeve 
is screwed into the tube until its flange forces the coned 
end of the ring 5 over the coned end of the tube. The 
ring is expanded against the wall of the aperture and 
rigidly secures the strainer tube in place. The sleeve 4 
is serewed in by a bar passed axially through the tube 3 
to engage castellations in the sleeve. To prevent the 
sleeve from becoming detached from the strainer tube | 
during unscrewing, a set screw 6 in the latter engages an 
annular recess in the external wall of the sleeve. 
(Accepted November 30, 1939.) 


MISCELLANEOUS. 


515,153. Road Surface. A. Ryner, of London. (4 Figs.) 
May 25. 1938.—The invention is a road-surface which 
can be laid directly upon ground that has received little 
or no preparation, and which is waterproof. The surface 
consists of a slab of relatively uniform sized, irregularly 
shaped pieces of stone wedged together and anchored 
by a small proportion of cement, insufficient to fill the 
voids between the stones, and an enclosing envelope 
which surrounds the slab on all sides and keeps out all 
moisture. The laying machine has an endless track 7 
passing around rollers at the ends of a substantial frame. 
Intermediate rollers support the upper and lower runs 
of the track and all the rollers, together with the track, 
are as wide as the slab to be produced. Above the trailing 
end of the upper run of the track is a hopper which is 
filled with the coarse concrete aggregate and feeds it 
to the track in a layer of the desired thickness. A heavy 
roller 13 mounted above the track shapes and compacts 
the layer. The material is carried under the roller by 
the travelling track and next comes beneath a tamping 
a cam on one of the rollers 11. 


/ 


bar 16 reciprocated by 
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After leaving the tamping bar the material passes under 
a spring-loaded roller 20, beneath which is also fed a sheet 
21 of bitumenised fabric from a roll mounted above the 
main frame. The leading end of the fabric 21 is passed 
round the front roller and beneath the lower ran of the 
track 7. Side plates 26 retain the edges of the layer. 
The road surface is laid as follows :—The laying machin 
is moved over the ground and the slab passes round 
the leading roller to be deposited on the ground, the 
sheet 21 holding the mass in contact with the track during 
this operation and itself being deposited beneath the slab 
as laid. The machine travels the upper surface 
of the slab as it is laid and thus consolidates it and 
any irregularities in the surface. Following 
the laying machine is a tar-sprayer which applies an 
impervious coating to the face of the slab and seals 
any voids in it. The slab is laid between side supports 
such as kerbs. The width of the bitumenised sheet 2! 
is such that there is a sufficient marginal overlap to 
cover the side edges of the slab, so that the slab is com 
pletely enclosed by an impervious envelope on all sides 
(Accepted November 28, 1939.) 
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